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Extract from the late A£t of Parliament 
concerning the Longitude, made in the 
Fifth Year of the Reign of his prefent 
. Majefty. 

f , 

W HEREAS the Publication of Nautical Almanacks 
conftru&ed by proper Perfons, under the Direc¬ 
tion of the faid Commiflioners, would greatly contribute 
to make the faid Lunar Tables more generally ufeful; Be 
it further Ena&ed, by the Authority aforefaid, That it 
fhall and may be lawful to and for the faid Commiflioners 
to caufe fuch Nautical Almanacks, or other ufeful Tables, 
to be conftrufted, and to print, publilh, and vend, or caufe 
to be printed, publifhed, and vended, any NauticalAlma- 
nack or Almanacks, or other ufeful 'Table or Tables, 
which they, or the major Part of them, fhall, from time 
to time, judge neceflary and ufeful, in order to facilitate 
the Method of difcovering the Longitude at Sea; any 
Law, Statute, exclufive Privilege, private Charter, or 
other Cuftom, to the contrary thereof notwithftanding. 

And be it Enacted by the Authority aforesaid, That no 
Ferfon or Perfons fhall print, publifh, or vend, or caufe to 
be printed, publifhed, or vended, any Nautical Almanack 
or Almanacks, or other Table or Tables conflru&ed under 
the Direction of the faid Commiflioners, without being firft 
licenfed by the faid Commiilioners, or the major Part of 
them: And if, any Perfon or Perfons not fo licenfed, or 
not being authorized by the Perfon or Perfons fo licenfed 
by the faid Commiflioners, fhall print, publifh, or vend, 
or caufe to be printed, publiflied, or vended, any fuch 
Nautical Almanack or Almanacks, or other Table or 
Tables, every fuch Perfon or Perfons fhall, for every Copy 
of fuch Nautical Almanack or Table fo printed, pub¬ 
lifhed, or vended, forfeit and pay the Sum of Twenty 
Pounds; to be recovered by A&ion of Debt, Bill, Plaint, 
or Information, in any of his Majefty’s Courts of Record 
at IVeftmmftcr ; and that One Moiety of fuch Penalty and 
Forfeiture fhall be to his Majefty, his Heirs and Succef- 
fors, and the other Moiety to him or them that fhall pro- 
fecute, inform, or fue for the fame. 
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By the Commissioners appointed by Ads 
of Parliament for the Difcovery of the 
Longitude at Sea, and for examining, try¬ 
ing, and judging of all Propofals, Experi¬ 
ments, and Improvements relating to the 
fame. 


W HEREAS we have employed proper Perfons to 
compute a Nautical Almanac and Aftronomical 
Ephemeris for the Year 1767, which will greatly contri¬ 
bute to make the Lunar Tables conftru&ed by the late 
Profeflor Mayer of Goetingen (which you have already 
printed with our Authority) more generally ufeful; and 
whereas we think fit to employ you to print the faid Nau¬ 
tical Almanac and Aftronomical Ephemeris : We do 
therefore, in purfuance of the Power vefted in us by A& 
of Parliament, hereby licenfe, authorize, and impower 
you to caufe the fame to be printed, together with fuch 
other ufeful Tables for facilitating the Method of difcover- 
ing the Longitude at Sea, as fhall have been conftru&cd 
under our DiredKon, and will be delivered to you by the 
Reverend Mr, Neyil Mask^lyne, his Majefty’s 
Aftronomer Royal at Greenwich ; and for fo doing this fhall 
be your fufficient Warrant. Given under our Hands and 
v £eals this 26th of Jpril 1766. 

. Egmont (L.S.) 
' John Gust (L.S.) 
Howe (L.S.) 
Hen.Osborn (L.S.) 
Ed.Hawke (LS.) 
Ch. Knowles (L.S.) 
To MefT, William John Forbes (L.S) 

Richardson and Morton (L.S.) 

Samuel Clark, N-Maskelyne(L.S.) 

Printers in Salijbury - T. Hornsby (L.S.) 

CQurty pleet-Jireet. A. Shepherd (L.S.) 

E. Waring (L.S.) 
G. B. Rodney (L.S.) 
T. Salusbur y(L.S.) 
P.Stephens (L.S.) 
G. Cokburne (L.S.) 
R.Long (L.S.) 

By Command of the Commiflioners, 

John Ibbetson, Secretary. 
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By the Commissioners appointed by Ad* 
of Parliament for the Difcovery of the 
Longitude at Sea, and for examining, try- 
ing, and judging of all Propofals, Experi¬ 
ments, and Improvements relating to the 
fame. 

W HEREAS we think fit to employ you to publift 
and vend, and to caufe to be publifhed and vended, 
the Nautical Almanac and Aftronomical Ephemeris for 
the Year 1767, together with other ufeful Tables (con- 
ftrufted under our Direftion) for facilitating the Method 
of difcovering the Longitude at Sea, which will be printed 
by Mefheurs Richardson and Clark of Sali/bury- 
eourt , Fleet-Jlreet: We do therefore, in purfuance of the 
Power vefted in us by Aft of Parliament, hereby licenfe, 
authorize, and injpower you to publifh and vend, and to 
caufe to be publifhed and Vended, the faid Nautical Al¬ 
manac and Aftronomical Ephemeris, together with the 
other ufeful Tables above-mentioned. For which this 
lhall be your fufficient Warrant. Given under our Hands 
and Seals this 26th of April 1766, 

Egmont (L.S,) 
JohnCust (L.S,) 
Howl (L.S.) 
Hen. Osborn (L.S.) 
To Mr. John Nourse, Ed. Hawke (L.S.) 

Bopkfejler in the Strand, Ch. Knowles (L.S.) 

JohnFqrbes (L.S.) 

Morton (L.S.) 
N. Maskelyne(L.S.) 
T.Hornsbt (L.S.) 
A. Shepherd (L.S.) 
E. Waring (L.S.) 
G. B. Rodney (L.S ) 
T. Salusbury (L.S.) 
Ph.Stephens (L.S.) 
G. Cokburnp (L.S.) 
R. Long (L.S.) 

By Command of the CommiJlioners, 

John Ibbetson, Secretary, 

OA Licence was alfo granted to the like Effedt to Meff, 
John Mount and Thomas Paob, 8»-» 
tioners qn T<rw<r-bilU 
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PREFACE. 

T HE Commiffioners of Longitude, in pur- 
fuance of the Powers veiled in them by a 
late Adt of Parliament, prefent the Publick with 
the Nautical Almanac and Astronomical 
Ephemeris for the Year 1767, to be continued 
annually •, a Work which muft greatly contribute 
to the Improvement of Aftronomy, Geography, 
and Navigation. This Ephemeris contains every 
Thing efiential to general Ufe that is to be found 
itt any Ephemeris hitherto publifhed, with many 
ocher ufeful and interefting Particulars never yet 
offered to the Publick in any Work of this Kind. 
The Tables of the Moon had been brought by the 
late Profeflor Mayer of Gottingen to a fufficient 
Exadtoefs to determine the Longitude at Sea, within 
a Degree, as appeared by the Trials of feveral 
Ferfons who made Ufe of them. The Difficulty 
and Length of the neceffary Calculations feemed 
the only Obftacles to hinder them from becoming 
of generaf Ufe : To remove which this Ephe¬ 
meris was made; the Mariner being hereby re¬ 
lieved from the Neceffity of calculating the Moon’s 
Place from the Tables, and afterwards computing 
the Diftance to Seconds by Logarithms, which 
are the principal and only very delicate Part of the 
Calculus i fo that the finding the Longitude by 
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PREFACE. 

the Help of the Ephemeris is now in a Manner 
reduced to the Computation of the Time, an Ope¬ 
ration equal to that of an Azimuth, and the Cor¬ 
rection of theDiftance on account of RefraCtion and 
Parallax, which is alfo rendered very eafy-by either 
of the Two Methods invented t?y Mr. Lyons and 
Mr. Dunthorne, and publifhed among the Tables 
requifite to be ufed with the Ephemeris. 

. By Defire of the Commifiioners of Longitude I 
drew up the Explanation and Ufe of the Articles 
contained in the Ephemeris, and the InftruCtions, 
vyith Examples, for finding the Longitude at Sea 
by the Help of the fame.. I alfb collected and cal¬ 
culated the Sixteen Firfl Pages of Tables requifite to 
be ufed with the Ephemeris, and computed the 
Table of proportional Logarithms, whichTeemed to 
me abfolutely necefiary to clear this Method of any 
remaining Difficulty j and added Explanations of all 
the Tables, and a Correction, p. 49 and 50, which 
may be applied by the Curious to the EffeCt of 
RefraCtion on the Moon’s Diftance from a Star, 
found by Mr, Lyons, or any other Method, on • 
account of the Barometer and Thermometer. 

All the Calculations of the Ephemeris relating 
to the Sun and Moon were made from Mr. Mayer’s 
laft manufcript Tables, received by the Board of 
Longitude after his Deceafe, which have been 
printed under my InfpeCtion, and will be publifbed 
fhortly. The Calculations of the Planets were 
made from Dr. Halley’s Tables and tfiofe of 
the Eclipfes of Jupiter’s Satellites from the Tables 
of Mr. Wargentin, publifhed by M. De la 
Land? in 1759, except thofe of the Fourth Satel- 
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PREFACE. 

lite, which were calculated from the Tables of the 
fame further improved by Mr. Wargentin, and 
publilhed alfo by M. De La Lande in the Con- 

NOJSSANCE DES MOUVEMENTS CELESTES Of 1766* 

All the Articles of the Ephemeris were com¬ 
puted by Two feparate Perfons, and examined by 
a Third, except the Moon’s Longitude, Latitude, 
Right Afcenfion, Declination, Semidiameter, and 
Parallax, which, for Noon, were computed by One 
Perfon, and for Midnight by another, and the 
Truth of thefe Calculations ascertained by means 
of Differences, which, for the Moon’s Longitude, 
were carried as far as the Fourth Order. 

NEVIL MASKELYNE, 
Astronomer Royal. 
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Explanation of the Characters ufed in the 
Ephemeris. 

The P L A N E T S, 

© The Sun, Mars, 

<[ The Moon* If Jupiter. 

5 Mercury. J} Saturn. 

5 Venus. t 1 

ft The Moon s, or any other Planet’s Afcendiijg Node. 

$$ The Defcending Node. 

Conjun&ion, or Planets fituated in the fame Longitude. 

<P Oppofition, or Planets fituated in oppolite Longitudes, or 
differing 6 Signs from each other. 


Signs of the Zodiac. 


Aries. 

Ct Libra. 

& Taurus. 

HI Scorpio. 

Gemini. 

t Sagittarius. 

® Cancer. 

Vf Capricomus. 

St Leo. 

S3 Aquarius. 

Virgo. 

K Pifces. 


ECLIPSES of the YEAR 1767. 

Jan. 29/ O eclipfed, invifible in Europe. 6 at i5 h . 43'. la 
10*. io°. 8'. with 1'. North Latitude. 


July 25. O eclipfed, begins at Suii-rifing in Lat. S. 19°. 16'. 
Long. 141 0 . 45'. W. Ends at Suu-fetting in Lat. 
3 0 .23'. S. Long. 6o°. 5'. Weft. Centrally eclipfed 
on the Merid. in Lat. i°. 15'. South. 


Jan. 1. 
Apr. 1. 
July 1. 
Oct. 1. 
Dec. 31. 


Obliquity of 
Ecliptic. 

O f 

23. 28. 17,2 
23. 28. 16,7 
23. 28. 16,0 
23. 28. 15,2 
23. 28. 14,4 


Equat. of Equinoct. 
Points. 

n 

--13,$ 

-14,5 

- i S , 3 

- : - +16,0 

-- - >{-16.6 
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Ciicuipcilioa 


Phafes of the Moon. 


ift, i Syn. after Epiphany. 

Hil. Cam. Term begins. 
Oxford 1 erm begins. 


| [Q^s Birth-day kept. 
id. Sun. after Epiphany. 

[Hilary, i ret. 
Fabian. In 8 days of St. 


Agnes. 

Vincent. 

Hilary Term begins. 

[yerf. of St. Paul . 
3 d. Su. after EpipJi. Con * 


From St. Hilary in i$| 
[days, 2 ret.. 


K. Charles I. Martyr. 


M. 

Tu. 

\V. 

Th. 

F. 


i Other Phenomena. 

D. 

i. 5 p 1 diff. Lat. 5 q'. 
3. d 6 zz 13*. 12'. 

S- « * * 3 h - 55 '- 
7. 71 Station, approaches 
to lj)c, fcut does not 
come to d with it. 
9. d n Pleiadum 20^.22 , 

10. d X V 1 i h . 33'. 

11. O « i> h - 7 '. 

13. o n o h . 46'. 

14. fc / diff. Lat. i 3 7 .[ 

15. d S iq h . 12 7 . 

1M 5 }{ diff. Lat. 50'.; 
19. d v 51 8 h . 11 7 . 

O ente 1 at i6 h . 30'. I 
c? ( X diff. Lat. 30 7 . j 

24, ([ ni, i8 h . 43A 

25. d a 111, 3 h *22 7 . 
a & &, & 48'. 

27. d * 4 h . i 7 . 

d ? ■? IO*. 22 7 . 
d cr t J4 h . o 7 . 

29. O eclipfed invifibl^ 
in Europe. 

I5 b . 43 7 . in 10*. 
io°. 8'. 

d Lat. j 7 North. 


[Sundays, Holidays, &c. 


Firft Quarter — 

Full Moon- 

La(t Quarter- 

New Moon- 


D. H. 1 
6. 20. 23 
14* 12. 40 

n- 39 
29. 15. 43 


id. Sun. after Chriftmas. 


Epiphany. 

Lucian. 
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Su. 
M. 
Tu. 
14 |W. 


19 M. 

20 Tu. 



JAN U A R Y 1767. 


c , Sun’s Sun’s | kquat. 

bun s RightAfc. Declin. 'ofTime 

Longitude. - m ^ ime> South . Add. 


// 

BE 

// 

0 / 


9.10.57.4418.47.4223. 1. 6 

9. 11. 58. 56 18. 52. 7 22. 55. 50 
9. 13. o. 818.56.3x22.50. 6 
9. 14. 1. 20 19. o. 55 22. 43. 56 
9. 15. 2. 32 19. 5. 19 22. 37. 18 


9 - 16. 3 - 43 
9 - * 7 - 4 - Si 
9. 18. 6. 2 

9.19- 7 * 11 

9.20. 8.20119.27.10 


9. 21. 9. 26 19. 31. 30 
9. 22. 10. 34 19. 35. 50 
9. 23. 11. 40 19. 40. 9 
9. 24. 12. 45 19. 44. 27 
9.25. 13. 49 19. 4 8 - 4 6 


9. 26. 14. 54 19. 53. 3 2 °. 55*47 
9. 27. 15. 57 19. 57. 19 2 °* 44 * 4 
9.28.17. 020. 1.3520.31.58 
9. 29. 18. 2 20. 5. 50 20. 19. 28 
10. o. 19. 4 20. 10. 4 20. 6. 35 


10. 1.20. 5 
10. 2.21. 6 
10. 3.22. 6 
10. 4. 23. 6 
10. 5.24. 5 


10. 6.25. 420.35.14 
10. 7. 26. 2 20. 39. 23 
10. 8. 26. 5S 20. 43. 31 

10. 9. 27. 54 2 °* 47 - 39 
10. 10. 28. 49 20. 51. 45 


20. 55. 51 



4 - 7 28 
4*35 28 
5 * 3 2 n 
5.30 2 ' 
5 * 57 ' 



34 

- 17 

‘•S 1 l6 

2 ‘ 7 l6 
2.23 

2-38 

2. 52 


8. 41. 37 
8. 26. 14 
8. 10. 31 
7.54.28 
7. 38. 6 


I 













































JANUARY 1767. 



Logarithm Place of 
of the Suns the Moon's 
Diftance. Node. 


9,992665 
9.992717 
9,992847 
9,993078 
9,993401 


10. ii. 28 

io. 11. 9 

10. 10. 50 
10. 10. 31 

IO. IO. 12 


EcEpfes of the Satellites of JUPITER. 


II. Satellite. 
Immerfions. 


III. Satellite. 
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Su. 

m. 

13 ]Tu. 


J A N U A R Y 1767. 

Lon- IMoon’s Lon- Moon’s La* 
de I gitude at titude 
1 Midnight. at Noon. 


/ // 

s 0 

/ // 

0 / 


o. 12. 6. 53 
o. 25. 47. 19 
1. 9. 9.42 

1. 22. 15. 14 

2. 5. 5.25 


o. 57. 18 S 
o. 24. 14 N 
i- 43 - 4 i 
2. 55. 21 
3 - 54 - 3 6 


I- 3 8 - 33 
9 . 5 - 4 ° 
5 . i?. 29 
v 8.26 
4 - 4 6 - 3 


4* * 8 - * 3 - 43 
5 - °- 54 

5. 11.49. 32 

5- 23. 39. 57 

6 . 5 - 36.55 


4. 29. 37 4. 10. 2 

3. 47. 42 3. 22. 47 

2. 55. 44 2. 26. 48 

1. 56. 22 T. 24. 46 
o. 52. 23 N o. 19. 35 N 


3. 26 S o. 46. 10 S 
8.20 1.49-35 

9. 40 2. 48. 17 

5. 10 3. 40. 2 

2.40 4-22.47 


6. 11. 39. 10 6. 17. 44. 37 

6.23.53.53 7 - 7-34 

7. 6. 26. 9 7. 12. 50. 11 

7. 19. 19. 58 7. 25. 56.. 5 

8, 2.38.47 8. 9.28.18 


8. 23. 27.57 

9 - 7 - 54 - 0 

9. 22. 42. 30 
o. 7.46. 56 


4 - 54 - 33 

5 - * 3 - 25 
5 - 17 - 39 
5 - 5-52 
4. 36. 58 


II. 0.33. 36 

II. 8. 6.53 

r. 52. 23 

2.30.40 
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S 0 
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n 0 
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JANUARY 1767. 



])'s Right 

]) Right 

D's De- 

2 ) ’s De- 

Afcen.at 

Afc. at 

clinat. 

clin. at 

Noon. 

Midn. 

at Noon. 

Midn. 



23. 14 s 

2 I. 10 S 

18.48 

16. 6 

! 3 - 13 

10. 8 

6. 57 

3.40 S 

0. 24 s 

2. 52 N 


41. 38 48.24 

55.15 62.12 


76.13 

90. 7 
103.40 
116. 37 


8 128. 50 



34.42 140. 26 16. 55 *4- 39 


56.51 162.10 

67.27 172.44 


151. 29 12. 16 9. 46 

162. 10 7. 12 4. 32 N 

172. 44 1. 51N 6. 52 S 

183.25 3.33 6. 15 


23 F. 

24 ba. 

25 Su. 


26 M. 27 21. 16 

27 Tu. 28 22. 18 

28 W. 29 23. 20 

29 Th. 1 <f 

30 F. 2 o. 18 


188.53 194.2 
200. 11 206. 
212. 16 218. 4 
225. 20 232. 1 
239.30 247. 


254.44 262.40 27. 1 
270.43 278.48 26.50 
286.51 294.49 24.48 
302. 38 310. 15 21. o 

317.41 324-55 15.46 





Digitized by Google 




















































Digitized by Google 

























































JANUARY i y 6 r , [ 9 ] 

Dilta .ces of ])’s Center fiom Stars, and from Q tail c£ herl 


S r ars I Noon. 
Names. ■ 


u. Pegafi. 4 6 - 4 i. ij 44 - 57 - 5 ‘ 43 -H -53 4 »- 3? 

33 - 15 - 35 3 i- 4 °-i^ 3 °- 6.42 28,3?. 2 


^ * Arietis. 


Aldeba- 


I Pollux. 


62. 42. 22 

.Regulus. 50. 23. 35 

*4 3 38. 13.40 

15 26. 11. 51 


68. 17. 41 
36. 26. 28 
Spica «£ 44. 38. 16 


An tares. 


56* 6. 21 

41. 46. 31 


49 - 27. 59 

36. 34. 20 


54. 40. 6 
42. 27. 36 


120. 36. 30 
109. 36. CO 


52.29.23 
38. IS. I 


S^. 5?. 37 
43 - 40 - 35 
3 °- S 5 - 5 
«. 7 - 3 


58 . 4 - 13 
45 ? 48 . S 2 
33 - 42 . 3 
21. 43 - 


8. 34 65. 19. 30 63. 50. 31 
7-5 1 53-29.15 52. 0.41 
0. co 41. 41. 23 40. 13. o 
29.53.51 28.25.19 
18. 4.47 16.36. o 


51.38.17 50. 7. 5 
39. 22. 2 37. 48. 50 


116. 30. is 
ios. 26. 38 
94 - 9 - !2 
82.33.14 
72- 5. 3 8| 70. 34. 23 
59 -. 43 - 3 6 

46. 53. o| 45. 14. 36 





















































[io] JANUARY 1767. 


Uiitancesof D’s Center from Stars, and from O eaftofher. 
*< Stars 


// 


0 / 

// 

0 / 


Pegafi. 39. 50. $8 38. 10. 19 36. 30. 46 34. £2. 28 


6y. 13. 31 63.23.32 61,33. 5 i 59-44.25 
50.41.24 48. 53.46 47. 6.28 45.19.27 
36.29.47 34.44-53 33- o. 20 31.16. 7 


55.17.21 53.36-26 51.55.59 50.16. 1 
42. 2.53 40.25.41 38.49. 2 37.12.57 
29.22.31 27.50.53 26.20.15 24.50.43 


4 t Arietis. 

5 


^ Aldeba- 
o ran. 


9 

10 Pollux. 


.Regulus. 


Spica 



57. 26. 37 55. 50. 26 
44.43.36 43. 9.17 
32.15.38 30.43.12 


54 - 59 - 33 
42. 46. 23 

3 °- 4 i. 35 
18. 44. 51 


62. 21. 35 60. 52. 44 
50.32. 8 49. 3.39 
38. 44. 36 37. 16. 10 
26.56.47 25.28.11 




60. 41. 38 

48. 35 - 39 
36. 15. 22 


II 5 - 7-53 

IO4. 2. 48 
92. 43. 22 
8l. 4, 44 
69. 2.45 
56.33.42 

43 - 35 - 451 41. 56. 29I 40. 16. 48 


52. 38. 44 
40. 1. 20 
27-39. 3 


51. 55. 26 
39. 44. 26 
27. 41. 38 
15.47. 8 


57 - 55 - 11 
46. 6.43 
34 - 19. 17 
22. 30. 56 


57. 41. 12 56. 10. 42 
45 - 32 . 7 43 - 59 - 59 
33 - 7 - 32 3 I- 33 -. 5 


no. 59. 51 

99 . 49 . 55 
88. 23. 51 
76. 36. 58 
64. 25. 10 

51-45-25 
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-Days. 













































Sundays, Holidays, &c. 


Firft Quarter 
Full Moon — 
Laft Quarter 


4 ™ a]ter Jtptphany . 

Purification of V. Mary. 
Bias. On morrow of Pur. 

[3 ret. 

A - 1 


New Moon 


Other Phenomena, 


3 • <T « K J 4 h - 49 '- 
6 . d n Pleiadum i b . 58', 


^ Epiphany. 

n 8 days of Pur. 4 ret. 


I 7 * d 0 2o h . 39'. 
9- d s D 6 h . 38'. 
11. b Stationary. 

d i6 b . 22', 
*5« d ^ SI I4 b . 23'. 


18. © enters X at 
21. d t ni 2 k . 35', 
d *ni uh, ^ 
d * in i5 h . 3' 
2 3 • d A •? 13 11 . 5 
d G t 20 h . 25 
24. d <r •? o b . ii f 
27• d 0 sz io b . 3, 


Valentine. 

uagefima-Sunday, 


Sexagefima-Sunday , 
St. Matthias, 
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FEBRUARY 1767. [15] 


Place of the 
Moon’s 
Node. 



Eclipfes of the Satellites of J U P I T E R. 


I. Satellite. 
Immerfions. 


17*17. 
11*46. 
6. 14. 
o. 42. 
19. 11. 
13 * 39 - 
8 * 8 . 
2. 36. 
21. 5. 


II. Satellite. 
Immerfions. 


23.26.43 
12*43. 2 

i- S 9 - 34 
15*16. 18 

4 - 33 - *3 
17*50. 21 

7 - 7-43 
20. 25. 14 


III. Satellite. 
Immerfions. 



IV. Satellite. 


5. 2. 20 1 
8*51. 14 E 
2 3 - 1- 54 1 
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E B R U A 

R Y 

1767. 

[19] 

D 'sPafs- 
age over 
Merid. 

D/s Right 
Afcen. at 
Noon. 

D Right 
Afc. at 
Midn. 

])’s De- 
clinat. 
at Noon. 

1 

D *s De- 
clin. at 
Midn. 


II w. 
Th. 
F. 

14 |Sa. 

15 Su. 


16 M. 

17 Tu. 

18 W. 
IQ Til. 
20 F. 


22 

23 M. 

24 Tu. 

25 W. 


26 Th. 

27 F. 

28 Sa. 


14 10. 38 

15 11. 22 

16 12. 5 

17 12.45 

18 13. 25 


345- 34 
358 . 45 
i I* 48 
24. 55. 
38. 19 


79. 57 86. 52 

93.42 too. 25 


113. 26 


119. 42 
131. 41 
H3- 6 
154* 4 
164. 44 


175. 19 
186. 2 
197. 8 
208. 50 
221 . 21 


21. 52 2a 3 

l8. 2 15. 51 

x 3. 32 II, 6 

S- 33 5* 56 

3. 16 N o. 34 N 


2. 8 S 
7. 30 
12. 40 
17. 24 
21. 29 


234.48 241.55 24.41 
249. 14 256. 45 26. 37 
264. 26 272. 12 27. 4 
280. o 287. 49 25. 52 
2 95* 34 3°3« fl 22 -54 


310.40 318. 1 18.21 15.37 

3 332. 16 12. 36 9. 24 

2 346. 2 6. 3 S 2. 37 S 














































|Semid r ' p 


SemicK 


54 * 19 

54 - 35 
54 * 59 

55 - 30 
56. 8 


0200 

01 34 
0066 
0002 
9948 


/ // 

16. 

3 i 

16. 

20 

16. 

5 

IJ- 

S 1 

15* 

37 

15 * 

24 * 

Is- 

13 

i 5 ‘ 

4 

14* 56 

* 4 * 51 


Digitized by Google 





















































FEBRUARY 1767. 

[21] 


pittances of }’s Center from Stars, and from O e 



Stars Noon. I 3 Hours. | 6 Hours. | 9 Hours. 

*-* 



Names, 


a . Arietis. I 48. 54. 15 


66. 43. 40 64. 56. 16 
Aldeba- 52. 37. 40 jo. 54. 8 

ran. 39. 5. 41 37. 26. 58 

26.19.31 24.48.51 



59. 32. 22 

Splca nr 8 

1 35 - 54 . 15 

24. 4. 56 


54 * 2. 54 J 2 - 26. 23 50. 50. 13 49. 14. 23 
41.20.11 39. 46. 18 38.12.42 36. 39. 27 


60. 57. 43 

48 . 45 - 3 » 
36. 42. 34 
24. 46. 43 

12. rr - 49 


55- 6. 17 
43 - >7-2i 

31. 28. l6 

19. 39. 6 


Antares. 



67. 5 - 5 i 6 5 



54.47.18 53.16.55 
42.40.24 41. 8.51 
30.22.29 28.49.16 
1 7 - 49 - 3 5 16.14.15 


64. 23. 16 63. 2. 11 

1 f 7 * 38- 33 116. 13. 22 114. 47. 58 113. 22. 17 
106. 10. 15 104. 43. 4 103. 15. 34 101. 47. 47 
_ L _ 94 . 24 - 7 92 - 54-25 9 1 -24. 22 89.53.58 

The Sun. 82. 16. 24 80. 43. 4? 79. 10. 43 77. 37. 16 

69. 43. 51 68. 7. 56 66. 31. 36 64. 54. 51 

56.4441 55. 5.23 53.25.41 51.45.36 

43.19.18 41.36.52 39.54. 6 38.11. o 






































[22] FEBRUARY 1767. 

Diltances of D's Center from Stars, andfcom © eaft of her. 

^ . . , . . . —— 1.... . ... 

« Stars | 12 Hours. 115 Hours. 1 18 Hours. I 21 Hours. 

in vt 

• Names 


x Arietis. 41.30.28 39.40.31 37.50.57 36. 1.46 


2.--, S9-3&- 54 57- 51- 56. 6. 20 54.21-45 

3 ran 45-46-57 44- 5-44 4 2 - 2 5- 6 4°- 45- 5 

32.35- 32 31. o. 4 29.25. 34 2:7.52. 8 


60. 32. 24 58. 54 29 57 
Pollux. 47- 3 s - 54 46. 3- 43 44 
35- 6. 30 33- 33- 5 2 3 2 


8 59- 2 5- 34 57- 53- 3 6 

9 Regulus. 47-14-41 45-44- ° 

10 *egiuius. 3S _ I2 ^ 44 33.42.59 

ix 23.17.40 21.48.41 


55- 39- 44 
42. 54. 22 
30. 29. 32 


1. 50 54. 50. 15 
3-27 42.43. 1 

3- 2 4 3°- 43- 54 
18. 51. 6 


65. 27. 27 63. 58. 38 62. 29. 52 61. 1. 6 

53-37-3 8 5 2 - 8 - 59 5°-4°- 2 i 49-H-44 
Spka HE 41.48.46 40.20. 9 38.51-31 37- 22 - 54 
2 9- 59- 37 28- 3°-55 2 7- 2 -13 25.33.34 
18.10.40 16.42.21 15. 14. 12 13. 46. 12 



51.46. 24 

39 - 37 - 8 
27. 15. 50 


20 ± Aouita 72.31-36 71 - 10 - 1 ° 

21 Aqui1 ' 6 x. 41. 15 60. 20. 32 



48. 44- 59 47- 14- 4 
36. 33- 3 35- °- 45 
24. 8. 8 22. 33. 55 


68. 27. 17 
57- 39- 5° 



The Sun. 


111. 56. 22 110. 30. 14 109. 3. 51 107. 37. 10 
100.19.42 98.51.17 97- 22- 33 95- 53- 3° 
88.23.13 86.52. 4 83.20.33 83.48.39 
76. 3.26 74.29. 9 72, 54.28 71.19.22 
63.17.41 61.40. 4 60. 2. 1 58.23.34 
50. 5. 6 48.24.13 4 6 -4 2 -S7 45- 1- 19 
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[24 ] FEBRUARY 1767. 

pittances of ])'s Center from O, and from Stars welt of her- 


Stars I 12 Huurs. ] 15 Hours. I 18 Hours. I 21 Hours. 
Names. * 1 1 — - T - 


40. 10. 52 

S 3 - 47 - 13 
66. 58. 20 
The Sun. 79.43.17 
92. 2.59 
104. o. 15 
uj. 38.27 


2 Pegafi. 71.18.35 72.50.18 


t Arietls. f’ ]]• ° 

52 . 45. 40 


43 * 37 - 9 

45.19.46 

57. 7.27 

58. 46. 58 

1 70* * 2, 3 

71. 48. 18 

L 82 . 5O 27 

84. 23. 28 

) 95- 4 18 

96. 34. 28 

i 106. 56. 24 

108. 24. 4 

• u8. 30. 29 119. 56. 7 


45- 5- 19 
57. 19. 50 


10 Aldeba- 



36.41.31 38. 8. 8 
48.17. 1 49.44.12 
59. 55. 19 61. 22. 40 
71.34. o 73. 1.23 


Pollux >7- 46. I 39- 14- o 40. 4* 2 4*. 10. 7 
49.31. 8 so. 59. 29 52. 27. 52 53.56.18 


24. 18. 8 25- 4 6 - 59 2 7 - IS- S 6 28. 44. 57 
3 6 - II. 2 S 37- 4 °- 5 8 39 - 10 - 39 4 °- 4 °- 2 7 
° 48. n. n 49 - 41-43 Si-i 2- 2 4 S 2 . 43 -I 4 

60. 19. 51 61. 51. 43 63. 23. 47 64. 56. 2 


Spica 1 % 


24 39 * 39 - 21 

25 Antares. 54. 18. 46 

36 69. 19. 12 



20.20.24 21.53.22 23.26.47 

32. 54- 4i 34- 3°. 35 3 6 - 6 - 5° 
45.51.56 47. 30. 46 49.10. o 
59.13.50 60.55,57 62.38.29 
73. 2.30 74-48- 1 76.32.58 


45. 6. 12 
59. 54- 25 
75. 0.42 











































Phafes of the Moon. 


Sundays, Holidays, &c, 


Firft Quarter 
Full Moon — 
La ft Quarter- 
New Moon- 


Other Phenomena, 


iAfh-Wednefday.‘ 
Prs. of Heffe born, 


3. d wK o h i^ ; 

5. d rjPleiadum 9 h . 26'. 
' Some of die Pleiades 
will be eclipfed.' 

7 ’ <? 4 T cfitf*. Lat. 55/ 
8. d $ n rfaf b 448'' 

10; d J N S 22 h 33 / 

14. d y SI 2o h 35' 
is* V ' diff. Lat. 3' 

20. O enters Y S* 1 i' 
? C X diff. Lat. 39' 
([ «• ni 8 h 39' 

<t tji i7 h 42' 
d A tf| 2I h l8' 

21. ([ feq. 6 Ophiuchi 19 h 

27/ 

22. d A «? 2l h l8 ; 

23. d V t 7 h $6' 

20. i 6 zzt 2 1 h 9' • * 

29: Tf, * SI diff. Lat. to' 


jPerpetiia. 
ift . Sunday 


Fdw, K. of Weft-Sax, 
Prs. Louifa-Ann born. 


Benedict. 

13 d. Sunday in Lent, 

[D. of York bom. 
Annunciat. of the V.M, 


[Sunday 
in Lent, MidUnt 


E 


Digitized by Google 
















Right Afc. 
in Time. 


Declin. 

South. 


North. 
O : *$. 46 
a 39. 26 


\T». 

O. IO. 32 . 24I 

O. 38. 44 | 

4. IO. 41; 

L 4- n 


// 

h. / 

// 

0 / 
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Semidia- Time of D° ^ Logarithm Place of , 
M meter of palling The f ^,^ n of the Suns tlie Moon's 
S the Sun, Meridian. ^ ^ Diflance. Node. 


1/ 

/ 

ft 

i 



9.99645 

IO. 

8. 

21 

9.99712 

13 . 

8. 

1 

9.99782 

IO. 

7 . 

42 

1 9.998)6 

IO. 

7 . 

2 3 

i 9 - 99933 

IO. 

7 - 

4 


Eclipfes of the Satellites of JUPITER, 


I. Satellite. 
Immerfions. 


6*27. 1 

<M 5 - 57 
19 - 24. 53 
* 3 * 53 - 53 
8*22. 52 
Emerfions. 

5. 5. 12 
23. 34. 14 
18. 3. 19 
12*32. 22 
29 


II. Satellite. 
Immerfions. 


9*42. 56 
23. 0.47 
Emerfions. 
15* 2. 5 
4. 20. 10 
17. 38. 20. 
6*56. 37 
20. i*. 3 



9 * 33 - 3 ° 
22.52. 5 


III. Satellite. 
Immerfions. 


23. o. 36 

Emerfions. 


10* 11. 19 
14* 11. 30 
18. 12. 26 


IV. Satellite. 


16 | 20. 42. 53 E 
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[ 3 *]] 



D’s Rightl D ‘sRightl 


])'s Pafs 


Afcen. at Afc. at 
Noon. Midn. 


clinat. 
at Noon. 


age over 
Merid. 


io. 47 
16. 31 
I21. 13 

ksi 


128, 39 
140. 11 
I5 1 - 
161. 58 
* 7*-3 5 


24. 

4 

20. 

56 

16. 

S 9 

12. 

22 

7 - 

19 

2. 

oN 

3 - 

26 S 

8 . 

46 

i 3 - 

49 

18. 


22. 

16 

2 5 - 

6 


\ 
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5 6 - 4 i 

si- s 1 
ss -14 

54-43 
54- 23 


54- 34 

54- 53 

55- J 7 
55- 45 
56. 18 


OO63 

OOI2| 


// 

/ // 

/ 

// 
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6 ] M ARCH 1767. 

iDiltances of }) 'sCenter from Q, and from Stars weA.of her] 


18 Hour: 


32 49. 14. 7 
52 62. 6. 53 

57 74 - 31-33 
42 86. 30. 12 
30 98. 6.26 
35 109.24.2*; 


a . Arietis, 


Aldeba- 


24 Antares. 


26 3 c ^p> 


mcorni. 



22. 4; 

l 

34 - 3 s 

5 . 

46. 4 

1 

c8. c; 


// 

0 / 

// 

0 
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APRIL 17 67, 


Sundays, Holidays, &c.| 


Richard, Bp, of Chich. 
St. Ambrofe. 

5 th Sunday in Lent . 


Cambridge Term ends. 


Oxford Term ends. 

6 th Sunday in Lent , Palm 
[ Sunday . 


Good-Friday. 

Eafter - Day . Alpli. 
Eafter-Monday. 


Eafter-Tuefday. 
St. George, 

St. Mark. 


I ft Sunday after Eafter , 
[Low Sunday : 

Oxford and Cambridge 
, [Terms begin. 


Phafes of the Moon, 


D.H. / 

Firft Quarter — $. 14. 41 

Full Moon- 13. 19. 1 

Lad Quarter — 21. 4. 28 
New Moon- 27. 20. $ $ 


Other Phenomena. 

D. 

1. d wPleiadum i8 h 56'. 

4. d 5 n 20^ 24', 

7. d / s 27', 

11. d t/ ST 3 h 24'. 

16. d * tn Jmmerfion at 

I 3 h I 7 , l Emerfionat 
I4 h 27'. 
d * 'A 23 h 22'. 

17. (Tain. 2 U 57'- • J 

18. X fequens 0 Ophiuch: 

I l n S'- 

1 9 . <r* •? 3" o'. 

da i 13' 4V, I 
O enters 15 at 20 h 56'. 
23. {8 2»? b iT- 
29. d fl Pleiaduin 5 h 6'. 












Ooc CO 00 










































EcHpfcs of die Satellites of J 


. Satellite. 

Emerfions. 


II. Satellite. 
Emerfions. 


U P I T E R. 

III. Satellite. 


toys! 


k / it 


Fays 


k / U 


2 

5- 2 3-49 

3 

22. 52. 57 

5 

18. 22.11 

'“7 

12*51. 16 

9 

7*20. 25 

11 

1- 49- 33 

12 

20.18, 43 

14 

14-47.43 

16 

9*16. ss 

18 

3.45- 55 

19 

22.15. 4 

21 

16.44. 3 


11*13. 6 
5.42. 8 

27 j 

0. 11. 6 

28 

18. 40. 0 

3P 

13* 8.59 


3 

7 

10 

H 

x -7 I 


3 


t i2 # io. 43 
i. 29. 24 
14*48. 9 
4. 6. 50 
17. 25. 28 
6.44. 12 
20. 2. 57 
9*21. 30 



■Days 

BB 

B 7 

22. 12. IO E 

|| l S 

2. 12. 25 E 

B 22 

6.12. 28 E 

n 2 9 

7* 7.40 I 

1 29 

10*12. 8E 


FT 

11- 9 - 3 i i 

2 

14*41. 51 E 

19 

5.14. jl 

19 

8*40.17 E 
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j.?6. 4.3*3.26. 9 
6. 8.10,174. 7. 3* 

6. 20.26.334.38.13 

7. 2. *4. 144. *6. 16 
7, If. 33 . 42 ?. 0.18 


7. 21. 57. 48 

8. 4. * 4 . 34 
8. 18, 


2. *4 
9 - l-? 3 - ? 
9 * * 4 * 55 * 2 9 
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Days. I 'f 



6]_ APRIL 17 67, 

[Diltances of ]>’s Center from Stars, and from Q eafl of hs 


Hours* 1 18 Hours. 


12 Hours. 


Stars 

Names. 


49 * 37 - 1 * 
37. 20. 32 
25.19. 5 

13- *9- 5i 


3 Capri 
corn*. 


70. 44. 1 69. 6. 7 

57.38. 15 5 v 59 - 5 ° 
44. 33. 14 42. 55. 58 


108. 20. 56 106. 46. 20 
•Q?. 17 . 47 94 - 1 * *2 


60. 

4 - 

22 

49. 

16. 


36. 

26. 

57 

24 - 33 * 

3 2 

58. 

9. 25 

45 * 

55 - 

fy 

33 - 


8 
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_APRIL 1767. [47] 


Pi ttances of D *s Center tram 0 , and from Stars wett 
* Stars | Noon. | 3 Hours. | 6 Hours, | 9 Hours. 


| AJdeba- 

! ran* 


Pollux. 


Regulus. 




IA ntares. 


/3 Capri¬ 
corn i. 


at Aquila?. 



// 

0 , 

*4 

O / 


47 ' 18- 5 
59 - 38- 5 
7 1 - 33-4 
83. 6. i 


116. 12. 50 


44.43.46 46.11 
56.27.28 57.55 
68. 7. 16 69. 34 



51. 59, 26 


55 - 53 


98- 29. 28 
109. 26. 12 
120. 15. 51 


49, & 10 
6a 50. 15 
72.29. 4 


37. i*. 50 3 8 * 43 - 3 2 40 . 11. id 41. 39. 9 


11 . 

59 * 

35 

23 ' 

47 * 

37 

35 - 

45 * 

53 

47 - 

54 * 

10 

60. 

12. 

56 




18.48. 3 

a W 

31.25.17 

44 - 17-25 


57 - 23 - >2 



26. 32. 52 28. 
40. 8. 51 41. 

33 - 59 - 6 
68. 3. 26 


14.55.16 16.23.30 
26.46.19 28. iy. 53 
38.47. 2 40.17.51 
52. 29. 56 
64 52. 49 


23. 30. 1 
36. 13. 12 
49. IO. 32 
62. 21. 14 


* 9 - 55-33 
43 * 35 ' 3 
57- 28. 53 
71.36.41 


26.11.46 27.57.42 29.43.57 31.30.33 
40.27.41 42.15.48 44. 4. 5 45.52.32 


























































U8 ] APRIL 1767. 

^IDirtances of J> 's Center from ©, and from Stars weft of 1 


15 Hours. [ 18 Hours. 


The Sun* 

40.59.11 

53*32* 7 

6j. 39.18 
77. 22. 36 
88.45. 20 
99.52. 6 
no. 47.42 

Aldebaran 

I jo. 36.10 

1 62.17.43 


45 - 44 - 35 


70 . 

5 * 

39 

8l. 

40. 

46 

92 . 

57 * 

0 

i° 3 - 

59 - 

1 

114. 

5 i- 

40 


3r.2j.48 32.53.11 
43 * 7 - 5 44 - 35 * 4 


Regulus. 


Antares. 


35 * 4*38 
49. 29. S3 


35. 48.12 
47 - 3 »* *5 


29. 

49 . 

44 

42. 

40 . 

8 

55 - 

44 . 

15 

69. 

I. 

4 « 

36. 

43 * 

32 

50. 

30 * 

12 

64. 

3 1 * 

‘2 

78. 

45 ; 

3 * 

38. 

39 * 

45 

53 - 

7 - 

40 

70. 

35 * 

39 

83. 

7 

45 
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MAY 1767. Uq1| 

.fS 

u 
_ H 

Days of the 
Week. 

Sundays, Holidays, See. 

Phafes of the Moon. 

D. H. ' 

Firft Quarter — j. 8. 30 

1 


St. Philip and Sr. James. 

id Sun. Eaft . Inv. -f- 
FromEafterin 15 Days, 
[i ret. 

run ivioon-13. go 

Laft Quarter-20. to. 14 

New Moon-27. 6. 37 

Other Phenomena. 

D. 

i <[ 3 P°rt<f 2 h 13'. 

2. d e n 5 h 12'. 

3. J infra Cornu bor. t5 

diff* Lat. 3 f. 

4 - & ^ S I3 h 18'. 

8. fl v io h £9'. 

9-74 Stationary. 

13 . <L 7 tV\ 2 I h *IO / . 

14. d a Vi\ 6 h o'. 

(t a ft) 9 h 32'. 

? infra Cornu bor. & 
(diff. Lat. 20'. 

t6. d * 8 h 49 / . 

d c l i9 b 26'. 

20 .at zz 11 b i/._ 

O enters n at 2i h 40'. 
23.C? t II diff. Lat. 50'. 

24* n '* S b 2 3 '« 

9 * II diff. Lat. 16'. 

27. d. $ $ diff Lat. 37'. 

28. d 3 p^ft ( y nh 24' 

29. I4 h n'. 

d 22 b 29': d will e- 
clipfe S 

30. d $ i h 49': 2 ii' 

more North. 

31. d 25 2I h 38'. 


VV. 

Th. 

F. 

Sa. 

SV. 

Johnante P.L, Termbeg. 

3 d. Sunday after Eaftsr. 

1 

VI. 

Tu. 

\V. 

Th. 

F. 

From Eaft. in 3 Weeks, 
[2 ret. 

\ 

16 

X 7 

18 

19 

20 

Sa. 

Su. 

M. 

Tu. 

W. 

^th Sun. after Eaft. [3 ret. 
FromEaiter in I Month, 
Q^Chariotte born, 1744, 
[Dunftan. 

21 

22 

23 

'24 

Th. 

F. 

Sa. 

Su. 

M. 

; Su. after Eaft. Rog. Sun. 
F'romfeafterin 5W- 4 ret. 

26 

2? 

28 

29 

30 

Tu. 

W. 

Th. 

F. 

Sa. 

Auguftin, ill Abp.Cant. 
Venerable Bede. 
Afcenfion-day,H.Thurf. 
FC. CharlesII. Red. Mor- 
[row of Afcenf. 5 ret. 


Su. 

Sunday afterAfcenjion day. 


H 
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M'AY 1767. [ 53 ] 


Configurations of the Satellites of J U P'l TER 
at 9 o’th’ Clock in the Evening. 


© 


• 3 ,. © 


• x O 1 3 


o 


6| 3 * 



O 


O 10 2 


"O 


O 


Q * 



•4 

O 

.z .3 


. 


©.■ 

.1 

% 


• 1 ©,. 


1 

O 13 

•4 

i 

O - 1 ■* 


1 

© X. 1 3- 

4* 

1 a. - 

© 3- i 




30 | 20 

•3 

• + o .. 


31 I 3-0 

.2 

- 1 © 

•4 












j?b- ' 


Moon’s La¬ 
titude 
at Noon. 


2. 20. 58. 18 
3 - " 3 - 56 , 17 

3. 16. 31. 16 

3. 2$. 47. 3 

4. 10. 48. 29 


3 . 28 . 16 N 

?• 33.. 54 

*• 33- 20 
o. 29. 49 N 

°\ 43*. 51 S 


4 . 28 . 35 . 21 

!• 35 - 18 

5 . IO. 24 . 19 

32 . 19 . 

5 - 22 . 17 . 2913 . 22 . ; 1 

Q. 4 - 19 - 1 

4 - 4-55 

6 . 16 . 32 . 23 J 

4 . 36 . 36 


6. 28. 59. 52 4, 55. 56 

7. II. 42. 31 1.28 

7. 24.40. 244. 52. 0 

8- 7 -. 52 -. 35 . 4 - 1 2 3 . 2 - ?. 

8. 21. 17. 22 3. 47. 22 


8 - 28. 3.53 -9. 4. 52. j'6 2. 54. 14 

9. U. 44 - IS - ft 18. 37.41 1.40. 23 

9. 23. 32.59 10. 2. 30. 11 o. 39. 16 S 

10. 9. 29. 4 50. 16. 29. 37 o. 34. 54 N 

10. 23: 31. 37 11. O. 35. 9 I. 47. 39 


n. 7 - 39-55 I 4 - 45 --B 2. *4. 17 

11. 21. 52. 41 11. 29. o. 14 3. 50. 29 

o. 6. 8. 2 o. 13. 15.51 4. 32. 31 

o. 20. 22. 56 o. 27. 28. 57 4. $7. 41 

i- 4 . 33 - 19 i- ii- 35 - 2 5 5 - 4 - 2 5 


1. 25. 30. 26 4. 52. 47 

2 . 9 . 9 . 54 4 . 24 , 9 

2 . 22 . 30 . 42 3 . 41 . 7 . 

3 . 5 . 31 . 222 . 47 . 6 


3 - 22. 2 


3 . 18 . 12 . 61 . 45.44 


■ 4 y 3.442IQ. 4 P> - 8 N-jo, 7, 32>? 
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_ n _aae—caEMCi ai 



[Pittances of ])’s Center from Stars, and from O ealt of he 


13 J^purs. 


18 Honrs. ] 21 Hours, 


Stars 

Names, 


Pollux. 


Regnlus, 


Spica 


Antares. 


3 Capri- 
corni. 1 


ct Arietis. 


The Sun, 


Regulus. 
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jDiftahces of ]) *s Center from Q, and from £tars weft of he r. 

3 hours. I 6 Hours. | o Hours. 


Names. 


4 The Sun, 


Pollux. 


Spica flj 


Entire: 


31 The Sun, 


44. 44. 3c 46. 9. 54 









































[6o] MAY 1767. 


[Diftmces of ]) ’s Center from O, and from Stars weft of her. 


49.15.21 50.43.55 
60. 55. 4 62. 21. 10 

72.16.21 73.40.21 
83. 22. 40 84. 45. 10 
94.18.44 95.40.15 

105. 9. 15 106. 30. 24 
115.59. 3 XI 7- 2 °* 2 9 


30. 42. 54 32. 10. 32 
42. 25. o 43. 52. 55 



£ Pollux, 


9 Regulus. 


•Spica 


14.13- 4 x v 4°* SS 

26. o. 57 27. 30. 9 
37. 59.21 39. 2 9- 55 
50. 9.29 51. 41.40 
62.33.24:64. 7.25 



18. 37. 11 
3 °. 29. 3 

4 2 * 337 
54 * 46. 43 
67. 16. 8 



22.51. 9 24.26.45 26. 2.39 

35 - 44 - 8 37 * 22 * 0 39 * °- 8 

48. 54. 7 50. 33. 55 52. 13. 56 

62. 18. 37 64. o. 5 65. 41. 45 


28.23. 1 3°- 5* 5 2 3 X - 48- 5 1 33- 32. 1 

Antares. 42. 10. 6 43. 54. 7 45. 38. 15 47. 22. 31 

5 6 - 5 - 43 57 - So- 4 1 59 * 35 - 45 1 61. 20. 56 


3Capricorni. l6 ’ %• 1 43- ^ 

29.48.22 3I. 33.l8 




Aquila?. 


26. 46. 19 
di Pegafi. 38. 59. 11 
51.58.39 


The Sun. 
3 * 



52. 16. 22 53.40. 13 55. 4.59 
63.49.21 65.18. 45 66. 48. 35 


29, 41. 14 31. 11. 17 
42.11.45 43.,48. 46 
.55.15.51 56.54.31 


o. 26. 55 .41. 52. 59 
1.49. 20 :53. 13. 39 


















































JUNE .767. 



Sundays, Holidays, &c. 


Nicomede, Term ends. 

[Oxford Term ends, 
K.George 111. bom 1738, 
Boniface. 


Whit-Sunday. 

M. Whit-Monday. 

Tu. Whit-Tuefday. 
W. Prs. Amelia born. 




[begins. 

S. Alban, Oxford Term 

Trinity Term begins. 
Tranfi.ofEdw. K.ofW.S. 


Phafes of the Moon. 


D. H. '! 
Firft Quarter — 4. 2. 24 

Full Moon-ii. 19. 13 

Laft Quarter — 18. 14. 46 
New Moon-25. 17. 41 


Other Phenomena. 

D. 

4- ^ SI 18* $7'. 

10. d T Tit 5 h 29'. 

<L <r 14*1 15/. 

d A ni 144/. 

T2. d * l6 h 12'. 

T 4 « r: H b 1'. 

19. X <r Sldiff.Lat. 26'. 

20. d » Kn h i8\ 

21. O enters <£> at 6 h 25'. 

22. d « Pleiadum 2i h I6'. 
24. d 3 poll £ 15 i9 h 15'. 
2^. d e H 22 h I4 ; . 

28. d 5 h 39'. 


21 Su. \ft Sunday after Trinity. 

22 M. In 8 Days of H. Trim 

23 Tu. [2 ret. 

24 W. Nativ. of St. John Bapt. 

25 Th. 


id Sunday after Trinity. 
St. Peter. In 15 Days o 
[H. Trin. 3 ret. 
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JctU;N E "1767. 


Logarithm 
of the Sun’s 
Diftance. 


Place of the 


jpafluigthje 


o. 006356 
o. 096657 
o. po 6§98 


23,0} o. 00721-7 


Eclipfes of fhe Satellites of JUPITER, 


III. Satellite, 


I. Satellite, 
Jjnerfions. 


Emersons. 


11*17.11 I 
14. 24. 21 E 
S- I 4-37 I 
8. 14.37 E 
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fHor.Par 


D at 
Noon. 


H- 4 
54 - 4 * 
54.28 

54- 2 5 
54-32 


54- 49 

55 - * 6 
55- 5° 
56. 30 

57- 12 


59-42 
59- 39 
59- 29 
59- *5 
58. 5 6 


55-55 
55-2 5 
55- 0 
54- 39 
54-25 


14. 56 
*4- 5' 
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Di&inccs of Center from Stars, and from 0 eaft of her . 

Stars i Noon, | z Hours, i 6 Hours. | 9 flours. 


18, 26. 3 


16. 56, 40 


61, 52, 31 

49 * 5 s - 3 * 
38. 9.29 
26,21. 7 


57 - * 3 - 54 
45* 3** 12 
33 - 43 * 5 ^ 
21.55, 9 


57* ***3 
44* 49* 54 
32. 22, 52 


79*^5* 57 

68. 15. 5 3 


Aquibe 


►Capricorni, 


68, 47. 42 

54* 33* 2 9 
40. 25. 47 


74* 8.56 
59* 53* 13 
45. 42. 42 


a Arietis. 


[06. 24, 54 

93- 9-J 8 
80. U23 
67. O.5I 

54- 9 -* 

41.28, 23 


Tlic Suu. 


SpLca fK 
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[70] _J U N E 1767._ 


fDiftances of D s Center from Stars, and from O eaft of her* 


Stars 

m 

uurs. 


0 \' 


67. 52. 4* 
55• 54- 3^ 


[Antares* 


[2 Aquilx. 


ct Pegafi. 


67. o. 42 
52.47. 6 
38. 40. 27 


The Sun. 


116. 24. 22 
103. 5.40 
89.42. 9 


03-47- 5 

co. c8. 10 


82.37.57, 
70. 22. 25 
58.18.39 
46. 24. o 


63. 

22 

22 

5 *- 

27 

25 

39* 

37 

59 

27. 

49 

4i 

16. 

0 

49 

49. 

2J 

49 

37- 

5 

1 

80. 

49 

17 

69. 

39 

46 

53- 

8 

3 

39- 

35 

28 

76. 

4. 14 

62. 

32. 

11 

49- 

2. 

29 

33- 

54-27 

6l. 

39- 

59 

47- 

28. 

37 

33- 

25- 

34 

”3- 

4- 

17 

99. 

46. 

47 

86. 

34- 

46 

73- 

3 °- 

2 

6a 33. 

55 

47- 

47- 

33 

79- 

32- 

52 

67. 

20. 

28 

55- 

19. 

16 

42. 

26. 

26 





















































Days. 


JUNE 1767. [71] 


Diltances of D’s Center fromQ> and from Stars weft of her. 
Stars j Noon. I 3 Hours. I |6 Hours. 1 9 Hours. 
Names. 


2va Pegafi. 


ct Arietis. 
24 



56. 1. 4*| 57. 25. 22 58.48.53 60.12.13 
68.28.48 69.51. 5 71. 13. 15 

79.24.16 80.45.52 82. 7.26 

90.16.17 91.37.48 92.59. 22 
101. 9.45102.31.48103.53.58 
J12. 9. 35 113. 32.45 114. 56. 7 


16.16. 5 17.43-55 

Regulus. 2S - 2 ' 28 2 9 - 3 '- 22 

° 39 - 57-43 41.27. 5 1 

J2- 4- 28 53. 36. 17 




17.11.27 18.57. 9 
31. 7.48 32. 53- J 9 
43.16.33 47. 3.17 
59. 33. 12 61. 20. 34 


19- 35- 15 
33. 39. 26 



13.45.27 15.17.54 

26.2O.49 27.57.i7 
39.22.42 41. 2. I 
52. 46. 26 54. 28. l8 


22. 23. 20 
36.24.52 
50.37. 6 
64.53. 25 


24. 50. l6 

38- 37- 43 


58. 10. 48 
69. 58. 55 


34- 15- ° 

46. 49. 44 

59.42. 5 


29. 12. I 
42. 19. 26 


30 The Sun. 48. 46. 41 49. 49. 2 










































2]_ JUNE 1767. _ 

IDrrfcnices ctf D 'sCeiiter from*©, from Starrs weft of her 


Stars | 11 Hours, j 

15 Hours. 

ITwlJIjvJ *- 

0 \/ // J 

* 7 l! 


Spica nj 

16*51. * 1 
29.34* 9 : 
42. 41*41 ^ 
$6* 10. 29 < 

A ntares* 

24. 7.46 i 
38.10. S 5 : 
52. 24. 10 | 
66. 42. J3 , < 
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Phafes of the Moon, 


Sundays, Holidays, See. 


Vilitation of V. Mary. 

Tranfl. of S. Martin. 

3 d. Sunday after Trinity, 


Other Phenomena, 


In 3 Weeks of H..Trin, 
Cambridge Com. [4 ret. 
Term ends. 


2. <5 w <5 at 7 h dfff. Lat.2 1 1 
6. $ ctSlat 2i b diff.Lat.63 
7-d Tin 14*44'. 

d TH. at 2j h 24' 

8. d a TT], 3 h 4' 

10. d a ? i h 2$' 

13. d 0 & 23 h 48' 

17. d m K 39' 

20. d w Pleiadurji * h 53' 

9 x St at 3 h difF.Lat.3i' 
1 ? H It did! Lat. so' 
42.O enters SI at 17 11 13' 


Cambridge Term ends, 


4th Sunday after Trinity . 
Oxford Aft. 


Swithin* 


S * ft diff. Lat. 40' 
23. d « JI 4 h 54* 

25. O eclipfed invifible 

t?_ 1 _» . 


Oxford Term ends. 

5 th Sunday after Trinity , 
Margaret. 


England : begins at 
Sun-nfe in Lat. 19° 
16' fouth* Long. 141 0 
4 ^ weft of Green¬ 
wich : ends at Sun- 
fet in Lat. 3 0 23' 
fouth. Long. 6o° f 
welt: centrally e-; 
clipfed in the Meri¬ 
dian in Lat. i° 15' 
fouth. 

29. t V ft 9 fc 54' 
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JULY 1767. 



Eclipfes of the Satellites of J U P I T E R. 


L Satellite. 
Emerfions. 


11. 45. 39 
6. 13. 56 
o. 42. 13 
19. lo. 35 
13. 38.51 
8. 7. 12 
2. 35 - 37 

21. 3 -S 8 
15. 32. 23 
10. *0. 50 

4. 29. 17 

22. 57.44 
17. 26. 16 
11.54.48 



8*47. 1 
22. 4.55 
11. 22. 55 
o. 41. 1 
13. 59. 14 

3 - 17 - 2 9 
16. 35. 51 
5.54.26 
19. 13. o 


III. Satellite. 


18. 56. 14 I 

21. 52. 24 E 

22. £4. 25 I 

1. 49. 37 E 

2. 52. 56 I 
47. 10 E 

6.51,47 I 
9. 45. 1 E 
10. 51. 11 I 
13.43. 23 E 


IV. Satellite. 


23. 12. 51 1 
2. 4. 47 E 
17. 12. 43 I 
19. 56. 45 E 
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J U L - 3 ? \ 7 6y. 


if 

BS> 

Days of 
Week 

Moon’s Lon¬ 
gitude 
at Noon. 

Moon's Lon¬ 
gitude at 
Midnight. 

Moon’s La- 
. titude 
at Noon. 

Moon s La¬ 
titude at 
Midnight. 

F ~ 

sr 

« 

Er 

s 0 • " 

S 0 ' // 

0 / // 

0 / // 

I 

W. 

5. 8. 36.40 

5.14.31.45 

3-*3- 68 

3. 38. I s 

2 

Th. 

3.26. 26.48 

5. 26* 22.18 

4- 0, 23 

4,20.15 

. 3 

F. 

6. 2. 18. SA 

6. 8. 17. 12 

4- 37- 26 

4 -SI- 39 

4 

Sa. 

6. 14. 17. 48 

6. 20. 21.17 

3. 2.46 

5.10. 39 

; 5 

Su. . 

6. 26. 28. 12 

7 - 2 - 39 - 5 

5 - IS- 9 

5 - IS- 55 

6 

M. 

7.8.54.22 

7 - 15. 14- 37 

13 - 2 

5. 6.19 

7 

Tu. 

7. 2L. 40. 14 

7,28.41.26 

4 - 55 - 43 

4 - 41-9 

■ 8 

W, 

8. 4.48. 23 
8. 18.19. 51 

8. 11. 31. 11 

4. 22. 35 

4 - °- 13 

9 

Th. 

8. 25. 14. 13 

3 - 34 - 9 

3 - 4-34 

IO 

F. 

9. 2.14. 2 

9. 9. 18. 52 

2.31.52 

1. 36- 23 

ii 

Sa. 

9. l6. 28. l6 

9.23.41.36 

1. 18.44s 

0. 39.23S 

i£ 

Su. 

10. a 5 8. 2 

10. 8.16. 55 

0. 0. 51N 

0. 41.17 N 

*3 

M. 

10.15.37.24 

10. 22.58. 32 

i- *;• 13 

1.59.51 

14 

Tu. 

11. 0.19.40 

11. 7 - 39-59 

2. 36. 29 

3.10.30 


W. 

11. 14. 58. 52 

II. 22 . 15. 35 

3 - 41. IJ 

4-8.15 

; l6 

Th. 

n. 29.29.34 

a 6.40.25 

4- 31.10 

4.49. 36 

; j 7 

F. 

0.13.47.48 

0. 20. 51. 27 

5 - 3-26 

5.12. 32 

ji8 

Sa. 

0. 27. 51. 11 

1. 4-46.49 

5. 16. 53 

S • 16. 33 

19 

Su. 

1. 11. 38. 19 

1.18. 25. 40 

5 - H -45 

5 - 2.32 

> 20 

M. 

1.25. 8.57 

2. 1.48. 12 

4. 49. 16 

4- 32. 22 . 

' ii 

Tu. 

2.’ 8. 23. 27 

2.14. $4.49 

4-n. S3 

3. 48. 9 1 

: 22 

W. 

2. 21. 22. 27 

2. 27.46. 31 

3 - 21-53 

2.53.25 : 

23 

Th. 

3. 4. 7 - 9 

3.10. 24. 31 

2.23. 6 

I. 51. 9 

24 

F. 

3.16. 38. 46 

3. 22. so. 6 

1. 18. 9 

0.44. 26 N 

25 

Sa. 

3. 28. 38.44 

4- 5- 4-44 

0.10. 30 N 

0. 23. 22 S 

26 

Su. 

4.11. 8.21 

4.17. 9- 48 

0. 56.42 S 

i- 29- J 4 

2 l 

M. 

4.23. 9.27 

4.29. 7.27 

2. 0.38 

2.30.31 

28 

Tu. 

5* 5- 4- .7 

5.10. 59.46 

2. 58. 41 

3.24.49 

2 9 

\v. 

5. 16. 34.45 

5.22.49.23 

3- 48- 4l 

4.10. s 

30 

Th. 

3. 28.44. 17 

6. 4.39.42 

4. 28. 52 

4-44-46- 

f' 3 1- 

F. 

6. 10. 36. 11 

6. 16. 34.11 

4- 57- 35 

5.7^24*' 
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JULY 1767. 


D sRight D’sRight 
Afcen.at Afc. at 
Noon. Midn. 



D’s De- 
clin. at 
Midn. 


7 4. 2 iS 9 - 2 164, 21 5.22 N 2.45 N 

8 4,42 169.39 174,57 o. 6S 2.32 S 

9 5,22 180.17 i8 S-41 5. 10 7.45 

6. 3 191.10 196,48 10.17 12.4; 


6.46 202.35 208,33 i>- 7 17.21 


7.34 214.45 22f. 10 19.25 21.18 

8.25 227.51 234,47 22.56 24.21 

9. 20 241. 58 249. 23 25. 25 26. 10 

10.19 256.58 264.41 26.31 26.27 


11. 19 I 272. 29 


25-S9 25. 


17 12.19 288. 2 295.41 23.45, 

18 13.16 303.12 310.32 19.57 

M. 19 14.10 317.41 3 Z 4.39 14-52 

Tu. 20 ij. 3 331.29 338.10 8.55 

W. 21 15.53 344-44 3)1.15 2.31S 


357- 44 
10. 42 

23. 54 
37.29 
51 - 32 






94. 34 101. 29 
IO8.I4 II4.48 


133.20 139. 9 I6.32 I4.I8 
I44.5O ISO. 22 II.55 9. 27 



I55. 48 l6l. IO 

166.29 1 7 i *46 


6. £4 4. 18N 

1.40N o. 59 S 


182. 23 3. 36 S 6. 13 


















































iHor. Pan. 


Seniid r . }) 


59 * 5 * 

59. 20 

S». 46 

$8. 10 
57 * 35 


*6. 

18 

t6. 

10 

16. 

0 

!$• 

5 i 

* 5 - 

4 i 

* 5 - 

3 2 

* 5 - 

2 3 

* 5 - 

*5 

* 5 * 

8 

**• 

1 
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JULY 1767. [81] 

ilhmces of S ’s Center from Stars, and from O call of her. 


3 Hours. 


Srars Noon. 
Names. ,- 


£ Capri- 
corni. 


/ 
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8a]_J U L Y 1767. 


Dmancesof D's Center from Stars, and from Q eaft o f iier. 
S' Stars I 12 Hours. I 15 Hours. I 18 Hours. I 21 Hours. 


// 

0 / 

// 

0 / 

// 

0 / 



33- 7. 11 31-38,56 
21. 22. ; 19. 54. 11 


2. 14 53. 32. 19 
57- 49 41- 26. 22 
38.59 29. 5.25 


73. 19- 19 73- 5 6 - 30 

64. 14. 56 62. 51. 58 


46.37, 7 44,55.25 
32,54,12 31-10.11 


67. 35. 20 
S 3 - 4S-2I 

4 °- 4-37 
27. 12. 20 


S 4 - S 3 - 4 i S 3 - 4 - 24 S'-IS- 17 
40-24-41 38.37. 2. 36.49. 38 


8.53.18 57.10.50 55.2.6.42 
S- 9-20 43.27.50 4,1.46. 47 


115.41. 42 
102. 21. 4 
89. l6. 5 
76. 27. 22 
63 . S4- 4i 
5 »- 36 . S 7 



[311A ntares. 

49. 46. 20 

48. 16. 50 

1 46-47-13 

45- 17. 26 























































J ULY .767._ (83, 


Diftances of ]) 's Center from O > and from Stars weft of h<*r 


Stars 

Names. . . . , 

• " I /* //1 r h I 9 r rt I • / // 


The Sup. 


£ Oapri- 
corni. 


60. 44. 32 62. 6. 12 
71.37, 6 7 *-S 8 - 4 i 
82.31,11 83.53.19 

93.31.42 94- 54 - 59 
106. 8. 47 
116. 11. 44)117. 39. 7 



•38 J*.*8. j 
.28 64.39.47 


21.38.37 23.12.27 
34.21.40 35- 58. 55 

47 - 3 '- 4 49 - ”• 35 
61. 6. 25 62. 50. 4 


31. 3. 6 
45. 26. 49 
6oi 4. 33 



18,41. 25 
33 - 9 - 2 9 


5 °: 53 - 43 5 2 - 19 - 5 53 - 45 -18 55. 12. 17 
62.36. 7 64. 6.13 65.36.37.67, 7.16 




The Sun. 

41.» 2. 
51. 54. 


62.47. 


39 t ?t 46 
5 1 * 50-3° 


33. 6.50 


43.45.56 45. 7.23 
54.37.28 5c. 59. o 
65. 31.10 66. 53.13 


M 2 


Google 
































































































august 



Phafes ofLthe Moon. 


Sundays, Holidays, &c. 


Lammas Day. 

Jth Sunday after Trinity, 


Transfigur. of our Lord. 
Name of Jefus. 

8 th Sunday after Trinity, 

St. Lawrence. 


Prs. of Brunfwick born. 
Pr. of Wales born 1762. 


Su, 9 th Sun. after Trin. Pr. 
M. [Fred. born. 

Tu. 

W. 

Th. 


Pr. William Hen. bom. 

loth Sunday after Trinity . 

St. Bartholomew. 


D. H. / 

Firft Quarter — 2. 10. 49 

Full Moon-9. 12. 11 

Laft Quarter —16. 2. 3^ 
New Moon-2 3. 2 2. 


Other Phenomena, 

D. 

3. a t ni 23*. 47'. 

4. d 0 -tii 8 h . 47/. 

(f a m t2 h . 23' 

6. d > t 1 i h . 34'. 

9. c? a SI diff. Lat. 40'. 

10. d 6 •£ 8^. 5 7 . 

11. I> n Q diff. Lat. 7 7 
It 3 didi Lat. 26', 

13. (t .’ >£ 2 3 h . 20 ; . 

16. d » Pleiadum 8 h . 32. 

19. d t JX io h . 4^ 

21. d J' (5 19*. i 7 . 

22. O enters at23 h . 26'. 

25. d SI i6\ 15'. 

28. J diff. Lat. $1'. 

29. 9 i fit diff. Lat. if. 
31. d Trfll 7 h 33'. 

d * Iff 16*. 47, 
d cl tu 20^28'. 
















])ayso£the 

Muhth. 



Digitized by Google 
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AUGUST 1767 . 


26 w. 
2 7 Til. 


9 

6. 28. 37. 0 

5. 13. 51 S 5. 16. 53 S 

5 

7. 10. 32. 32 

5.16.23 

$. 12. l6 

2 

7.23.2^. 1 

5. 4.26 

4. 5 2 - S 2 

- 

8. 6. 18. 24 4. 37. 28 

4. l8. 22 

7 

8. 19. 35. >6 

3 - S>- 37 

3 - 29- 13 




_ 

;o 

9 * 3 - i 9 - 43 

2 * 59-31 

2.26.3 

8 

:8 

9. 17. 29. 28 

1. 51. 8 

1.13.2 

1 S 

;o 

10. 2. 3. 2 

33 - 55 s 

0. 6. 3 

7 ^ 

:2 

10. 16. 5$. $ 

O. 47. 21 X 

1. 27. 4 

2 

>6 

11. 1.58. 8 

2. 6. 42 

2 - 43 - 3 

9 


II. 17 . 3. 2U.i7.43 
O. 2. O. 50 4. 14. 42 

o. 16. 43- 4 6 4- 53- 5 2 
1. x. 6.28 5.13. 2 

ll S - 5- 55 5-J 2 -37 


3- 48- 13 

4- 36. 38 
3- 5-57 
5.15.11 
5. 5.26 


1. 28. 41. 

2. II. 55. 

2.24.48. 

3- 7t 2 4- 

3. 19- 45- 


4. 1.56. 

4- 13- 58. 
4. 25- 54- 

5- 7-47- 
5- 19- 37- 


47 4- 53- 53 
3 4. 19. 27 
13 3. 32. 22 
9j 2 - 35* 50 
56 1. 32. 57 


34 26. 51 N 

49 o. 39. 26 S 

59 1-43- 13 
5 2.42. o 

3I3-33- *8 


6. 1.26.4.74.15.23 

6. 13. 18. 33 4. 46.29 
6.25.14.42 5. 5.21 

7 . 7. l8. 2I‘f. II. I 

7.19.32.48 5. 2.54 


1.58 4.40.45 I4.24.26 
















































































Month 



















































<t Arietis. 


Antares. 


iltances of D s Center from Stars, and from 0 eaft of her* 


Stars 

Names. 


I Antares. 43. 4*7. $2\ 42. 17. 29 40. 47. 17 39. 16. 55 


84. ji.52 83.11.44 
73.46.52 72.25,44 


5| corm. 


Pegafi. 


Noon. 

• o' f 


43 - 47 - 

3 > 2 

87. ii. 

41 

76 . 28 . 

5:3 

61. 37. 

36 

48 . 37- 

2 tl 

85. 12. 

2»8 

71 . 44 * 

54 

57 - Sl- 

54 

44 * 4 * 

3 $ 

69.55. 

50 

54.52. 

53 


3 Hours. I 6 Hours. 9 Hours. 


7 2 * 3 

Aldeba- 57.5 

ran. 43. 3 

30. 1 


117. 15. 50 
104. 6. 2 

in 

102 

91. 19. 30 

8c 

78. 55. 4 

' 66. 50. 54 
55. 4.12 

r 

6< 

5 : 

43. 32. 26 

4 3 


81. 52. 50 80. 12. 26 
68. 19. 37 66. 36. 35 
54.29.19 52.44.59 
40. 38. 25 38. 56. 2 


64.17. 9 
49.15.21 


67. 3.10 

S 2 - 37 - S 2 
38.40. 48 
25. 27. 21 


112.16. 54 

99 . ij. 54 
86. 37. 47 
74. 21. 16 
62. 23. 56 
50.43. 8 
39. 16. 22 


22. 12. 17 


20. 44. 39 


SS- $8. 57 
44. 6.44 
32. 8. 14 


58. 56. 22 
47- 5- 15 
35- 8 -39 


54. 30. 8 
42. 37. xo 
30- 37 - 4 * 


ct AquiLc 


76. 58. 26 
66. 22. 27 


Digitized by Google 
























































[94] AUGUST 1767. 


Pittances of 3) s Center from Stars, and from © eatt of her 


s I 12 Hours. I 15 Hours, 


Antares. 37. 46. 22 36. 15. 36I 34. 44. 37 | 33 . I3 . 2J 



3 Capri- 55. jo. 28 
comi, 41.57.55 


78.31-3? 76.50.27 7 f* 8.56 
* Pegafi. 64, 53. 16 63. 9. 43 61. 25. 58 
51. 0.38 49.16.21 47.32.12 


9 b 77.26.20 75 - 33- 54 73*41* 1 

10 a Arietis. 62. 24. 12 60, 31. 17 58. 38. 2 

11 47*23. 7 45* 3 1 * 5 43*39*i 


79* 10. 25 77. 49. 43 
68. 22. 6 67. o. 48 


50. 16. 13 

36. 54* 17 


Aldeba- 
14I ran. 
x 5 


The Sun. 


Spica tfR 


65.13.49 03.24.45 
50.51.28 49. 5.30 
36.58.46 35.17.24 
23. 52. 5^ 22. 20. 12 



71.48.37 

56.45.38 
41.47.43 


>9* 47* 37 
45. 35. 6 
31 . 57 . 2 
I9. 20. 28 


I0 7 .2I. I7MO5.43. 29 
94* 29. o| 92. 54. 5 
80. 26. 56 
69. 50. 9 68, 20. 23 

57. 59 . >9 56.31-38 

46. 24. 4 44. 58. 


I7.49.47 l6, 2J. 38 



53* * 

X S 

4 1 * 7 

49 

^4* 53 

45 

74* *9 

3 1 

6 3* 43 

5 X 





















































AUGUST 1767. [95 


iltances of D s Center from O, and from Stars welt of her. 


Stars l Noon. I 3 Hours. I 6 Hours. 
Names. * 


The Sun. 


26. 37. 23 
39 - I 3 * 26 
S2. 15. 6 




^ Antares. 


(3 Capri- 
corni. 


ceAquilac. 


a Pegafi. 


a Arietis. 


Aldeba- 

ran. 


23. 42. 23 
3 8 - 37 - 44 


31. 11. 5 
44. 6. 9 


77 

54 - 

44 

89 

8. 

4 

100 

38. 

5 

(12 

29. 

24 

31 

i8. 

0 

44 

3 * 

28 

57 

15 - 

16 

25 

5 - 

16 

39 

14 * 

21 

53 

48. 

40 

68 

42. 

26 

2 9 

16. 

59 

44 

14 - 

36 

63 

9 

57 

75 

40 

40 

40 

34 

22 

53 

35 

21 

66 

3 T 

57 

36 

3 

25 

48 

53 

8 

30 

15 

20 

4 * 

9 

2 

54 

4 

35 

48 

43 

56 

59 

44 

*7 

70 

55 

20 

82 

21 

17 




















































jlJiftances of D's Center from O, and from Stars weft of hei 


21 Hours. 


12 Hours. 


15 Hours. 


18 Hours. 


Antares. 


Capricomi. 


a. Arietis, 


Aldeba- 


The Sun. 
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s"e p TIVE k * fe , ' W,- fo', fc 


s? 

0 «» 
S 0 

«-h 

rt 

a 0 

SC 

* 3 * 
rt 

Sundays, Holidays, &c. 

1 

2 

3 

4 

5 

Tu. 

W. 

Th. 

F. 

3 a. 

Giles. 

Lond. burnt, 1666, 0 .S. 

■9 

S*. 

Tu. 

w. 

rb. 

1 ilk Sunday after Trinity . 
£nurchus. 

Nativity of B. V.Mary. 


'» 

Sk 

M 

r». 

r 

*3ffi Sunday aftir Trinity. 
Holy Croft 

£ 

20 

IV. 

Th. 

f«r 

Lapibert. 

14# Sunday if ter Trinity . 

23 

!*<fc 

2 f ; 

f 

][•» 

& 

|®t, Matthew. 

K. George III. crowned 

: • mi. 

a'r 

‘4 

29 

39 . 

is 

Sut 

t 

w. 

St. Cyprian. 

l$tk Sunday after Trinity . 

St. Michael. 

&. Jeroriie. 


ll" 

1 


Pha£es of the Moon. 


D. H. 


W 

-22. 14. 48 


Other Phenomena, 

b t* 0 diff. Lai ii'. 
d A J 21 \Z\ 
d 0 2£ 19*. C2', 

(f »K 8\ 28'. . 

D in the Pleiades; *1 
imm. 15*. 2$ / ; emJ 
i6 h . 38'; dift. of Cen«] 
ter at middle $ 7 . 

5 f SI diff. Lafc 45' 

d 3 poll £ U 

i 3 h - 

d s IT i6 h . 37'. 


, O enters ^ at ig h .4r. 
, d $ at 22 h jo' $ 9 
82' more South, 
d * ^ 1 3 * 1 - to' 

& a- Jit 23*. i2'i 


O 


Digitized by LmOOQLC 



T E M B E R 1767. 


Suns 

Longitude. 


14 iVT. 

15 Tu. 


16 W. 


*9 , 

20 Su. 


S- 8.43.51 

5. 9.42. I 
c. 10. 40. 13 

5. 11. 38. 26 

5.12.36.40 




10. 41. Z \ 
10 . 45 . 2 
10. 48. 40 
10. 52. 16 

10. ss- 54 

8. 18. 2£ 
7- §6. 33 
7 - 34 - 32 
7. 12. 25 
6. 50. 10 

O. 12 

O. 30 
O. 49 

I. 9 

I. 29 

5 - 13- 34 - 5 6 

10. 59. 30 

6. 27. 49 

1.49 

5 * H- 33 - 13 

II* 3 * 7 

6. 5. 21 

2. 9 

S'- 15 - 3 1 - 32 

11. 6. 42 

5 - 42- 48 

2. 29 

5 - l6 - 2 9 - 54 

11. 10. 19 

5. 20. 8 

2. 49 

5. 17. 28. 17 

“• * 3 - 55 

4 - 57 - 23 

3. IO 

5. 18. 26. 42 

u. 17. 31 

4 - 34 - 33 

3 - 3 ° 

5. ! 9 . 25. 9 

11. 21. 6 

4 - 11. 39 

3 - Si 

u 

O 

CiJ 

oc 

11. 24. 42 

3 - 48, 39 

4. 12 

21. 22. IO | 

11. 28. 18 

3 - 2 »- 35 

4 - 33 


"• 3i- 54 


5. 23. 19. 20 
5. 24. 17. 58 
5 - 2 5* 16. 39 
5. 26. 15. 22 
5* 27. 14. 7 


5* 28. 12. 5 > 

5- 29- 44 

6. o. 10. 36 
6. 1. 9. 29 

6. 2. ^ 8. 25 


12. 1^ 28 
12. 19. 5 
12. 18. 41 
12. 22. 18 
25. 5 > 



































SEPTEMB 



The Eclipfesgf ju pi te r’s Satellites will not be vifible 
this Month, Jupiter being too 
near the Sum. 

















Digitized by Google 









































Jupiter’s Satellites will not be vifible this Month, 
bong too near the Sun. 
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19 Fo 

20 pu. 


, M B E R 


Semid . D 
at Mid¬ 
night. 


14. 44 
14 - 43 
14. 44 
14. 47- 
14, 51 


tj- 

31 

56. 

3 ° 


46 

57 * 

23 

16. 

I 

58. 

20 

l6. 

17 

S 9 - 

17 

:6. 

30 

60. 

11 

[6. 

40 

60. 

55 

l6. 

46 

61. 

23 

:6. 

46 

61. 

33 

[6. 

40 

61. 

23 

[6. 

3 ° 

60. 

54 

6. 

17. 

60. 

11 

6. 

2 

59 - 

19 

5 * 

47 

5 8 

22 

5 * 

32 

57 * 

27; 

5 - 

19 

56. 

35 

5 * 

8 

5 S- 

5 i 

4 - 

59 

55 - 

14 

4 - 

54 * 46 

4 - 

47 

54 * 

24 

4 - 

4 S 

S 4 

i° ; 

4 . 

43 

54 - 

3 

*r* 

44 

54 - 

2 

4 - 

45 

54 

5 

4.49 

! 54 

14 

4 * S 3 

54 - 

29 

5 « 

0 

i 54*49 

5 - 

7 

55 - 

15 

5 - 

17 

5 5 * 

48 

5. 

25 

5 & 

2:7 

5. 

42 

5 ?. 

13 


5 6 - 56 

57 - S> 
58.49 

59-45 
60. 34 























































SEPTEMBER 1767. [10* 


Diiiances of D *s Center from Stars, and from O ealt of lie 


Stars | Noon. 3 Hours. 6 Hours. | 9 Hours. 
Names. ' 


H Capri- 53. 5:. 
corni. 40.11. 


Aldeba- 

ran. 


Pollux. 



31.29.43 49.33.51 48.17.37 
38.33; o 36.54.22 35 -IJ -24 


72. II. 3 
58.45. 11 
45. 6.40 



74 - 5 S- 5 + 
59. 32. 14 
44. 40. 42 


71 . IJ. 20 

S 6 - 4*37 
4 °- 53 - 1 


The Sun. 


Antares. 


cc Aquilx 


62. 13. 34 60. 21. 51 58. 30. 29 

47 * 2 9 * 33 45 - 4 °. S 2 43 - S 2 - 44 
33. 17. 6 31. 33. 48 29. 51. 27 


62. 9. 49 60. 24. 51 58. 40. 18 56. 56. 15 
48. 22. 54 46. 41. 39 45. o. 52 43. 20. 33 


71.42.45 70. 3.53 68.25.23 66.47.17 


120. 7.57118.30.17116.53. 3 
107. 18; 46 IOC. 44. 32 104. 10. 42 
94. 36. 7 93. 25. 3 91. 54. 20 
82.57.53 &I - 29- 39 8 °- i -43 
71.20.29 69.54.36 68.28.59 
60. o. 21 58. 36. 22 57. 12. 34 
4 8 -S 3 - 3 8 47 - 3 '- 3 4 6 - 8.38 


38. 8. 13 36. 38. 17 35. 8. 15 33. 38. 7 


82.10.45 80.51.35 79.32.25 
7 1 - 37- 4° 7°- l8 - 38 68.59.42 




56. 26. 25 
43.52.19 

54.52.58 
42. 16. 58 

53 - 19 - 18 
40.41. 23 

54 v 2 3 
39 * 5 - 3 2 

81. 6. 52 

79 - 3 2 - 3 

77. 56. 56 

76.21.33 



Digitized by Google 
























































i$ Hour*?. I 18 Hours. 




46. 41. 2 
33 - 3 6 - 7 


70. 31. 27 68. 31. 27 
4 Pegaii. 57. 3. 16 55. 21. 10 
43. 24. 24 41. 42. 25 


7 4 Arietis. 

8 


9 AIHpKm 56. 39.26 54-48.41 

^Aldeba- 42. 5. xo 40. x 8 . II 
11 ran ‘ 28.10.10 26.30. 4 


Pollux. 

41. 4a 43 



43. 26. 50 41. 49. 14 
30. 16. 38 28. 36. 25 


65. 30. 31 
Ji- 5 6 - 35 
38. 19 - 33 


63. 39. 21 
48. 28. 40 
33 - I 9 * 4 S 





51.46.49 50.4.38 
38.22.32 36.44. 7 


Ilf. 16. If 113. 39. 54 112. 3.59 HO- 28. 29 
102.37.17161. 4.16 99.31.39 97 - 59 - 2 5 
90.24. 1 88.54. 6 87.24.32 85.55.18 
The Sun. 78.34. 7 77. 6. 48 75. 39. 48 74 - 1 3 - 4 
67- 3-37 65. 38. 30 64.13.37 62.48.58 
55.48.59 54.25.34 53. 2.20 51.39.16 
44.46.23 43.24.17 42. 2.20 40.40.31 


Antares 44> 7,15 87- 35 4 *- 7-52 39 - 38- 4 

32. 7-53 3°- 37 - 3 1 2 9 - 7 - 2 27.36.23 


’6 « Aouila? 7 ^- 54 - 8 75 - 34-58 74 - 15. 5 ° 7 2 - 56. 44 
27 Aq 1 66.22. 9 65. 3.34 63.45.10 62.26.56 


28 a Capri- 

29 corni. 


48.36.52 47. 2.15 45.27.24 
35 - 53 - 4 34- i6 - 2 7 3 2 - 39-34 



























































































fio8] S SB TIMBER 1767, ^ ~ | 

}Uiftanccs of p *s Center from O > and from Stars weft of her, i 


1 

Stars ; 
Names. 

12 Hours. 

15 Hours. 

18 Hours. 

21 Hours. 

ijo 

0 / // 

0 / - // 

0 /, // 

0 / // 

1 

2 

The Sun* 

' 

95 - 36 - U 
107.47. 4 c 
120. 25.' 36 

97. 6. 16 
109, 20. 58 

98.3$. 44 
iiq 54. 37 

100. 7.35 
112. 28. 41 

1 

2 

Spica fffc 

54- 10. 42 
67. 20. 13 

55-48- 0 

69. 0. 4s 

. 57 - 25. 41 
7c. 41. 42 

59 - 3-46 
72.23. 4 

3 

4 

5 

Antares. 

35. 8. 0 
49. 14. 25 
.63.48. 3 

36. 52. 15 
51. 2. 10 
65. 38. 58 

38. .36.57 
52.50.21 
67.30.15 

40. 22. 6 
54- 38.56 

69.21.53 

7 

Capricorni. 

24. l8. 56 
39* 20. 17 

26. 10. 19 
41-13- 59 

28. 2.12 
43 - 7-45 

29. 54. 29 
45 . I- 29 

8 

9 

A Aquilae. 

> 59- 32 . 4 
72. 10. 21 

60.56.35 
• 73 - 47 - 3 i 

62. 3I. 4I 

75 - 24 - 45 

64. 7.17 
77 - 1-56 

10 

11 

T2 

ct Pegafi. 

37 - 23 - 55 
50. 49 - 57 
64. 13. 31 

39 - 3-44 
52 . 30 , 59 
65:52. 55: 

40- 44- 2 
54 - u.55 
67.32. 0 

42.24.38 
55. 52. 41 
69. 10. 46 

13 

H 

a Arietis. 

34 - 3 - J8 
47. 10. 4 

35 - 42 - 4 6 ! 
48. 46. 56 

37 - 21 - 55 
50. 23. 28 

39 - o -45 
51. 59.42 

I 

12 

Aldeba- 

ran. 

28. 44. 6 
40. 4 K 39 

5 2 - 37 - 45 
64. 28. 26 

3 ° * 3 - 24 
42. 11. 24 
54- 6. 54 
65:56. 53 

31. 42. 56 
43 - 4 I- 6 
55 - 35 - 57 
67.25. 14 

33- 12. 35 
45 - la 44 
57 - 4-55 
68. 53. 31 

19 

20 

PblluX. 

33-58. 2 
45 - 4 °- 55 

35 - 2 5 - 49 
47. 8. 52 

36. 53 - 38 
48. 36. 5 ® 

38. 21. 28 
50 . 4. 49 

26 

27 

28 

29 

30 

The Sun. 

43- 2. 32 
34. 16. 36 

t> 5 - 44 - 33 
77. 29. 13 

8 9 - 33 - 55 

44. 26. 6 

55 - 41-47 
67.11.39 
78. 58. 40 
91. 6. 4 

45 - 49 ' 52 
57. 7. 11 
68. 39. 2 
80. 28. 27 
92 - 38. 33 

1 «■ i. 

47 - 1 . 3 - 48' 
j8- 32 .49 
70. 6. 41 
81. 58. 32 
94. 11. 26 


% 
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OCTOBER 1767. [109 


Phafes of the Moon. 



~21 W. 
22 Th. 



S.Denys. [Terms begin. 10. 
Oxford and Cambridge 11. 

17 th Sunday after lTrinity . 13. 

15. 

Tranf. of K. Edw. Conf. 16. 

19. 

2 3 * 

-----24. 

Etheldred. 25. 

18 tfi Sunday after Trinity. 

[St. Luke. 27; 
3 1 * 


[Geo. III. Acce£ Cri£ 
19 th Sun . after Trin, K. 

K. Geo. III. proclaimed 
[1760. 

St. Simon and St. Jude. 


Other Phenomena. 

d 8 6 h . 31 7 . 

$ Stationary, 
d » * I9 h . 25'. 
d nPleiadum i\ 20 7 . 
<f % £ dilf.Lat.14'. 
d 3 poft£ tf 21*. 28'. 
(f t H o*. o'. 
d * S 7 h . 27. 

Tj Stationary, 

d w A 4 h . 48'. 

G enters fll at 3*. 25'. 

0 HU difF. Lat. $8*. 
g difF. L4t. i°.7'. 
<t * #1 4*. 50'. 

<f * tn 8*. 33'. 
d * £ io h . 27'. 
d 8 «xjV 2 '. 
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O C T O B E R : 17674 



J u p j t s r’s Satellites will not be vifible tbit Month, 
being too Bear the Son. 




Digitized by Google 
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Hor.Par. 


Semid r . 


om 

0047 

9989 

9941 

991° 


0099013; 

0171 0206 
0241 0273 
0302 0331 
03560378 


! 56. 

10 

56. 

43 

57 * 

*9 

58. 

0 

$8. 

39 

59 * 

18 


5 * 

59 

5 - 

43 

5 . 

28 

5 - 


5 - 

4 



Digitized by Google 




















































_ OCT O B E R iy6y, [117 ] 

Diftances of Vs Center from Stars, and from 0 eaft of her. 
Stars Noon. 3 Hour*. 1 6 Honrs. 9 Hours. 

Names.---- 

o ///©/// 0 / // 0 / // 


1 68. 20. j 3 66.43. 8 

2 aPegafi. 5^*16.51 53.38. 3 

3 42. 5. 13 40. 26. 38 


4 68.21^19 66*31.11 64.40.44 

5 a Arietis. 53. 32, 26 51. 40. 15 49. 47. 54 

6 3«. 31. 16 36. 38. 21 34. 45. 29 


63. 28. 10 
JP. 20. 7 
37. 10. 30 




52. 26. 38 50.,35. 16 

37 - 45 - 5 ? 35 - 57 - 58 
23. 46. 2 l 22. 6. 55 


48. 

33. 20 

34- 

51. 28 

58. 

3. 10 

4S- 

7 - 7 

3 Z - 

34 - 5 ° 

no. 

42. I7 

98. 

47 - *3 

s?. 

14. 4 b 

76. 

0. 43 

65. 

0.28 

54 * 

9 - 37 ! 

43- 

24. 23 

70. 

6. 22 1 

59- 

33 - 58 

71- 

23.46 

59 - 

Si- 52 

66. 

42- 5 

S3* 

54-45 

4i. 

6. 6 


71.23. 31 69. 37 -24] 67. 51. 29 










































































































































)Ti2o3 OCTOBER 17 67* 

iDiltances of 5 s Center from ©, and from Stars weft of lier. 


Stars iz Hours. 15 Hours. 18 Hours. 

Names. .- 

|o/// o / // ■ o / // O / // 

T . ■ ,102. 1.241103.36.32 105. 12. 106. 47. 59 

the Sun. j ix ^ jj. u6. 31. 4© 118. 10. 18 119. 49. 16 


44 - 9 - 5 45 - 51-59 
58. 3.28 59-49-33 




8 aPegafi. 

9 


49.18.58 
63. 22. 54 


21.37.44 22.25.25 
36. 14. 27 38. 5. 55 


56.38.20 58.11.17 
69.21.36 70.59.19 


34.42. o 36.22. 37 
48. 22. 47 50. 6. 46 
62. 12. 21 63. 55. 20 


10 - 2 9 - °- 9 3 °- 43 - 44 3 *- 2 7 - 2 34 - IO - 0 

.1 * Anctls - 42.39.43 44.20.24 46 . x. t 47-41- 2 


34 4 ^- 



2 9- 2 5 - 35 
4 i- 39 - 53 
53 - 4 6 - 34 
65. 42. 36 


30.54.35 32.22.17 33.50. 1 35.17.46 
42. 36. 32 44. 4. 17 45 - 3 2 - 1 4 6 - 59 - 4 6 


17.18.58 18.46.15 20.13.45 21.41.24 
29. 1.14 30. 29. 29 31. 57 - 5 ° 33 - 26 ->6 


zo 49 -H- 3 I 5 °- 39 - 4 8 5 2 - 8 - 19 
23 61. 4.21 62.34.34 64. 5. 3 
18 73. 13- 2 3 74 - 45-45 76.18.23 
85. 40. 3 87. 14. 41 88. 49. 36 
98.25.19100. 2.20101.39.38 
109. 50. 291111. 29. 32 113- 8. 51 114. 48. 29 


67. 52. 31 
81. 57.41 


71.22. 1 73. 7.13 
85. 31. 52J 87. 19.24 









































































































NOV EMB E R 1767. £143] 


Semidia¬ 

Time ofD° 

meter of 

patting the 

the Sun. 

Meridian. 



Logarithm 
of the Sun’s 
Pittance. 



9. 996256 

• 9. 25. 22 

9 - 9956 11 

9 - 2 5 - 3 

9 - 99 S °34 

9. 24. 44 

9. 994509 

9. 24. 25 

9. 994024 

9. 24. 6 


Edipfes of the Satellites of JUPITER. 


I. Satellite. 
Immerfions. 


7. 8.41 

1.37* 2 

20. J. 21 

14- 33- 36 

9 - s.51 

3-3^ 3 
j?i. 58. 10 
l6 # 26. 14 

10. *4. 15 
f. 22. 14 
23. 50 . II 
^ 8 . 6 


II. Satellite. 
Immerfions. 


16* 8. 47 
5. 26. 10 
18*43. 24 
8. o. 23 
21. 17. 1 
33 - 3 i j 
23 * 49 - 44 | 
* 3 - 5-44 


III. Satellite. 



14 - 

56. i 5 I 

i 7 * 

’ 35 - 4E 

18. 

54 - 4 I 

21. 

31-46 E 

•22. 

5 ** 4 I 

I. 

27,40 E 

2. 

47.18 I 

5 - 

22.48 E 

6. 

42.49 I 

9 * 

17. 13 E 


IV. Satellite. 


5*37-461 
7, 22. 42 E 
23. 3?, 20 I 
1. 6. 52 E 
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Days of the 
Month. 


NOVEMBER 1767. 


Moons Lon- MoonsLa- 

gitude titude 

it Midnight, at Noon. 


22 

M |M. 

24 Tu. 

25 VV. 


26 TJi. 


29 

30 }M, 


11. 12. 36. 55 3. 16. 27N 
11. 27.17. 47 4. 7.52 
o. 12.10.594.43.44 
o. 27. 8. 57 5. O. 35 
1. 12. 2. 16 4. 56. 59 


1.26.41.39 4.33. 29 
2. 10. 59. 33 3. 52. 35 

2. 24.31. 18 2.58.17 

3. 8.15.191.55.27 

3. 21. 12. 40,0. 48. 10N 


3. 27. 32. 21| 4. 3. 46. 4© o. 19.54 S 

4. 9.56.15 4.16. 1.501. 24. 51 
4.22. 3.56 4.28. 3.19 2.24,45 

5. 4. 0.39 5. 9.56.30.3.17.21 
5. 15. 51. 32 5. 21.46. 31J4. o. 57 


3 - 37 - 5714 - 34 - 8 
6 - if- 34 - 4 ij 4 -Sf- 37 
6.27.39.40 5. 4.19 
7. 9. 54. 56.4. 59.-26 
7. 22.21. 35 4.40. 37 


8. 4.59.58 4. 8. 1 
8.17.50. 3^3.22.27 

9. O. 51. 2Ij2. 25. 50 
9.14. 3.53I.2O.35 
9.27.27.32 0. 9. 54 S 


10. 11. 2. 37 1. 2. 33 N 

10. 24. 49. 42 2. 12. 30 

11. 8. 48. $2 3. if. 42 
n. 22.59. 37(4. 8. 2 

o.- 7.20.31,4.46. o 
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i3o] NOVEMBER 1767. 


iDilla ces of D’s Center from Stars, and from O ealt of her* 


15; Hours. 



* Arietis. 51 . 45 - 53 49 - SI- 2 3 


Aldeba- 
4 | ran. 

5 


69. 52. 42 

Sv 16. 54 
40. 43. 42 
26. 33 - 13 





115- 43-46 

IO4. 12. 44 
94. 23. 171 93. o. 4 
82. j. 9 
72. 32. 2 71. 11. 6 
61.45.35 60.24.54 
50.50.12 49.38.14 




2 9 Aldebaran 74> ^ 15 72.22.49 
jo Alaebaran 6q ^ j8- x6 . „ 




47 - 

46. 

19 

33 - 

50 . 

io- 

56. 

40 . 

42 

43 * 

26. 

33 

3 c. 

33 . 

J 3 

18. 

J 7 * 

IO 

112. 

49. 

2 

101. 

23* 

I 

90. 

14 * 

H 

79 - 

17 - 

57 

68. 

29. 

23 

57 * 

43 - 

27 

46. 

56. 

3 

88. 

33 - 

20 

75 * 

53 * 

25 

63 * 

5 - 

*9 

5 °* 

14. 

46 

37 * 

33 * 

33 

64. 

13 * 

49 

30. 

14. 

4 i 

68. 

5 i- 

45 - 

54 - 

45 * 

5 
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Difiances of D's Center from Stars, and from O weft of her. 


Stars I Noon. I 3 Hours, f 6 Hours* 
Names. 1 1 1 



^Capricprni. 34. 30. 5 I 36. 18. 91 38. 5. 46 


aAquilx. If " ^ 3 ’ * 
1 66. 59. 49 


32. 3. 20 
aPegafi. 45.31.3'. 

59 - 2 5 - 39 



57.42.26 59.13.28 

70.10.26 7i.46.24 


37. 0.26 
5°. 43. 23 
64. 38.42 


7 .Arietis 2 9 -J*- 33 3 i. 3 6 * 59 33 -32.11 35 - 7 -" 

8 ’ 43 - 47 - 47 45 - 3 °- 53 47 - » 3 - 37 4 8 - 55 - 59 


27.40. 5 29.14.25 30.48.57 
40.15.45 41 - 49-45 43 - 23-33 
52. 41.48 54 14. 1 55. 43. 59 
64. 52. 51 66. 23. 12 67. 53. 22 



33 - 14 - 57 34 - 43 * 27 
43. 1. 32 46. 29. 37 




37. 40.19 
49 - 2 S ' 37 ' 


22.40. 4 • 24 7.48 
34. 24.14 35. 52. 38 

46.1418 47.43. 34 

58.i2.2i 59.42.48- 
70.20.42 7i.52.33 


52. 20. 3 
64. 53.21 
77 - 3 8 - >9 

90. 34. l6 
IO3. 40. 17 
I l6. 55. 15 
















































jiiiiinces of I) 's Center from Stars, and from O wed of her. 


15 Hours. 


lours. 


iricorm 


4>- 19- 2 7 


2 4* 34- 2 9 

38. 36. 22 


a Arictis. 


Pollux. 


44- 3^.25 
57- X. 9 
69.38.55 



13 


27. 


38. 

] 



62. 
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cn 

3 2 


7 

8 

9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

*9 

20 


21 

22 

2 3 

2 4 

2 r 


26 

27 

28 

*9 

3 o 


3 1 


1 Tu. 


W. 

Th. 

F. 

;a. 


Su. 

M. 

Tu. 

W. 

Th. 


F. 

!Sa. 

Su. 

M. 

Tu. 


VV. 

Th. 

F. 

Sa. 

[Su. 


M. 

Tu. 

W. 

Th. 

F. 


Sa. 

Su. 

M. 

Tu. 

VV. 


Th. 


Sun’s 

Longitude. 


8. 9. 8.48 
8. 10. 9. 42 
8. 11. 10. 38 
8. 12. 11. 

8. 13. 12. 32 


Sun’s 
R’ghtAf 
in Time. 


16. 34. 

16. 38. 2 
|i6. 42. 4: 
16. 47. 10! 


8. 14. 13. 29 
8. 15. 14. 28 
8. 16. i£. 28 
8. 17. 16. 29 
8. 18. 17. 30 


16. ci. 32 
\ 6 . 55. 54 

17. o. 17 
17 ' 4.41 
17. 9. 


8. 19. 18. 34 
8. 20. 19. 38 
8. 21. 20. 43 
8. 22. 21. 49 
8. 23. 22. $6 


8.24.24. 4 
8.25.25. i 3 
8. 26. 26. 22 

8 - 27- 27- 33 

8. 28. 28. 43 


8. 29. 29. 55 

9. 0.31. 6 
9. 1. 32. 18 
9. 2. 33. 20 
9- 3- 34- 42 


4- 35- 53 

5- 37- 5 

6. 38. 16 

7- 39- 27 

8.40. 38 


9. 9.41.48 


I 7 -I 3 - 29 
i?- 17- 53 
17. 22.19 
17. 26. 44 
17. 31. ioj 


17-35- 36 
17. 40. 2 
17. 44 29 
17.48. 55 
17. 53. 21 


17-57- 49 

l8. 2. l6 

18. 6. 42 
18. 11. 91 
18? 15. 36 


18. 2a 3 
18. 24. 29 
18. 28. 56 
18. 33. 21 
18.37.46 


18. 42. 12 


Sun’s 

Declin. 

South. 

Equat. | 
ofTime.Diff. 
Sub. j 

t 0 / // 

/ // // 


2I * 5 1 - 3 
22. o. 9 

22. 8. 49 j 
22. 17. 3 
22. 24. 51 


22. 32. 13 
22. 39. 9 
22.45. 381 
22. 51.40] 
22. 57-15 


2. 23 

7- 3 


23 

I 23 ' , 

[23. II. 16 

23. 18. 19 


23. 21. 8 

2 3- 2 3- 2 9 \ 
23. 2^. 22 
23. 26. 47J 

I 2 3- 2 7- 43 


10. 12 
9. 49 
9. 24 
9. o 


34 

8. 9 
7. 42 
7* 

6. 47 


6. 19 

5 - 

5. 22 

4 . 54 

4. 25 


3 . 55 
3. 26 
2. 56 
2. 27 
i -57 


23. 28. 12 
23, 28. 12 

2 3- 2 7- 43 
23. 26. 46 
23. 25-. 20: 


2 3- 23. 27 
23-21. 5 
123.18.15 

| 2 3- 14- 57 

23. 11. 12 


23. 6.57 


I. 26 
o. 56 
o. 26 
Add 4 

34 


1. 4 

1- 34 

2 - 3 
2 - 33 
3 * 2 


3 - 31 


2 4 

2 3 

2 5 

2 4 

26 

2 5 

2 7 

2 7 

28 

28 

28 

3 

2 9 
3° 

29 

30 

2 9 

30 

3 1 
30 
30 

3 ° 


30 

30 

2 9 

30 

2 9 

2 9 


Digitized by Google 














































DECEMBER 1767. 


” fthe Diitance. 
Sun. 


2.32,2 9.993587 

2 . 3 2 . 5 9.993237 
9. 992979 
9. 992805 
9. 992684 


[135] 




9 - 23 - 47 
9 - 2 3 * 28 
9 * 2 3 * 9 
9. 22. 50 
9. 22. 31 


Eclipfes of the Satellites of J U P I T E R. 


2 9. 

4 3 ' 

5 21. 

7 16 

9 io, 

11 5. 

12 23. 


• 4*37 
. 32. 13 

• 59 . 49 

'*27. 22 

• 54 . 55 
. 22. 20 

. 49.53 


12. 

44 . 

53 

7. 

12 . 

17 

It 

39 - 

44 

20. 

7 *: 

10 

H. 

34 . 

3 6 


II. Satellite. 
Immerfions. 


2. 21. 39 
15*37. 12 

4 . 52 . 4 ° 
18* 7.52 
7. 23. o 
20. 38. 6 
9.53. o 
23. 7.52 
12. 22. 43 


III. Satellite. 


■ 10. 37 . 4 1 1 

13. 10. sg E 

14. 32. 4 I 
17* 4. 16E 
18*26. io I 
20. 57. 16 E 
22. 20. 2^7 1 

o. 50. 37 E 


IV. Satellite. 


9 17*30. 6 I 

9 18*45. 56 E 

26 11. 25. 8 I 

26 12. 21. 7 E 






























Geocen- 


Decli¬ 

nation. 


trie La 
titude. 


I over 
Merid. 


L 

ill H 

s . 6S 

2Q. 

1* 

It 

12 

5.48 

20. 

8 

Ik 

13 

6. 5 

* 9 - 45 \ 

; Ii 

14 

6. 27 ' 

19. 

er 

II 

19 3 

6. 42 ' 

18. 

57 


1. 

22 

0. 

47 

2 3 - 

4 i 

22. 

52 

22. 

28 
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[| 3 8] dec ember 


Moon's Lon- Moon’s Lon¬ 
gitude gitude 

at Noon, at Midnight. 


I Ml 


o. I* 33. 5° 
0.29. 3.25 
1 . 13 - 3 2 « 3 2 
I. 27. 54. *2 
2.12. 4.32 


8.205. 6. 13 N 5. 9. 6N 
8.26 5. 7. 4 5. o. 6 

4.584.48.20 4.32. 2 

4. 11. 32 

3- 19- 3<> 


1. 42. 42 
o. 32. 2 N 
o. 38. 29 S 
1.45.20 
2.45. 48 


3-i 2 -S7 3- 37- 45 

4. o. x 4. 19. 

4. 36. 18 4. CO. 2 

0.42 5. 8. 9 

5. 12. 17 5. 13. 4 


6.29.41.31 7. 5.47. 25. 10.21 5. 4.10 

7.11.55.56 7.18. 8.28 4.54.22 4.4r. 5 

7. 24. 24. 49 8. o. 45.17 '4. 34. 16 4. 4. o 

8. 7. 9. 52 8. 13. 38. 35 3. 40- 28 3. 13. 52 

8. 20. i i. 27I 8. 26. 48. 22 2. 44. 21 2. 12. 21 
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jilfarices of D *s Center from Stars, and from O gaft of her, 


3 Hour*. | 6 Hours. 


9 Honrs. 


AJdeba- 

r&n. 


: 16. 14. 54 

°S- 9* 5 2 
94. 15.29 
83. 26. 40 
72.33. ij 
6 x. 4?. 5 


3. 19 117. 38. 59 

4. 57 106. 32. 19 
8. 21 95. 36. 52 
8. 39 84.47. 39 


The Sun. 


a Arietis. 


// 

0 

7 * 

0 7 
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[142] DECEMB E R1767._ 


Dilfances of D *s Center from Stars, and from O eaft ofher. 


Stars I 12 Huurs. 
Names. * 



1 41 dcbaran 5 6 - 3 44 - 31 42. 2 5. 11 40.40. 1 

2 A 3i-5 B -29 3 d * 1 5- 3°| 2B - 33* 10 26. 51,35 


Pollux. 59- a 3 
44- 53- 21 


Regulus. * 3* 5 

6 4°- 3 




55 - 27 . 6 53*4^55 

41. 24.17 39: 40. 15 


62. 23. 32 
48. 49. 50 

35- 39* 7 
22.53. 2 


68.57. 1 67.23.41 65.5 

Splca 56-38. *6 ;j. 7- 5 53-3 

* 44- 34- 47 43- 5- 13 4*- 3 

32.42.33 31.14. 7 



64. 17. 56 
52. y. 24 
4a. 6. 35 
28.17. 34 


114. 51. 2 
103- 47 - 35 
92. 54. 12 
The Sen. 82. 5. 42 


" a Pegafi. 


14.51. 2113.27.24112. 3.59110.40.46 
;o 3- 47- 35 I0Z - *5- *8 101. 3. 29 99. 41. 39 

92. 54. 12 91. 32. 59 90. 11. 49 88. 50. 43 

82. 5.42 80.44.44 79.23.44 78. 2.43 
71. 16. 58 69. 55. 36 68. 34. 8 67. 42. 33 

6a 22.53 59. 0.32 57.38. 1 56.15.19 

49. !9. 13 47.55.24 46.31.21 45. 7. 3 


Aldebaran 


55. 9.18 53. 3a 41 
42. 5. 4 40. 28. 20 


(>1, il, 7 

53- >*• > 6 

39. 10. 57 


61.29.35 59-45- 22 58. 1.14 
47-38-53 45- 55-42 44-32-43 
34. 0.18 32. 19. 45 3°-. 39- 33 


3. 58 58. o. 20 
9. 17 44. 17, 4 










































4 \x Arietis. 


Pollux, 


(Diltances of D*s Center from Stars, and from 0 well of her. 


6 Hours. 


Noon. 


32. 16. 34 
45.23. 10 
5 8.59, 


29. 14. 6 
43. 8. 4> - 


2 3- >9- 55 
37- S6- 54 


23. 58. 2 
36. 42. 29 
49. 2J. 59 
6l - 55- 35 


Aldebarai 


25. 32. 26 
3*. 18.27 
51. 0.33 
63. 28. 7 


27. 9.49 

4 *- S - 32 


30 . 37- 49 
42- 34* 47! 


Regulus. 


21. 28. 31 

33- 49- 52 


23. o. o 

3 v 23 . 59 


Spica 


43. 47. 20 
56. 50. 25 
69.56.47 
83.4.27 
96. 11. 28 
109. 16. 35 


The Sun. 


ct Aquila;. 


72.24. 7 73.55. 55 


40. 12. 11 
53. 19. 15 
66. 37. 5 1 


41 . 49 . l6 

54. 58. 46 
68. 17. 51 


43* 5 2 * 4 
55.44.40 
67. 46. 56 


29. 10. 
42. 2. 
SS- 34* 


20. 51. 26 
33. 30. 26 
46. 16. 11 
58.49.46 


33- 37- 38 
45- 3 2 * 57 


18.54. 7 
30. 37.17 
42. 23. 30 
54. 15. 8 
66. 16. o 


24.31.52 
36.58.25 


47- 2 - 3 6 

60. 6. 46 

73- 13- 39 

86. 21. 20 


99. 27. 59 
112. 32. 24 
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1 * 44 ) DECEMBER 1767. 

1 IDilfaflces 6f T >'s Center fromSt^rs, and from 0 weft of frer. 


4 ] a Arietis. 


46.43. c 48.21.48 
59 - 5'/. s ) < 5 r. 37. ji 
73. 17.39 74 - 57-45 


3 32.43. 31 

4?- iS : 34 

34- 2 ?- 9 
48. 18. 36 

2 ?- 4r- 49 
» 41- TO, 2 

t it > fi 

5 66. 34. 25 

30.18. 28 

4 5- 35 
! ??.42. 51 
63. 4. 12 

4 56-37-' 5 
i 4?- 39- 39, 

3 8 - 9. 4P 
4C|- 59- 21 
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EXPLANATION and USE 


OF THE 


ARTICLES 


Contained in th£ 


Astronomical and Nautical Ephemeris* 


I T may be proper 'firft to ptemife, tint all the Calculations 
are made according to apparent Time by the Meridian of 
the Royal Obfervatory at Greenwich. They are likewife 
adapted to apparent Noon, except where thev are otherwise 
diftinguiihed, as the Eclipfes and Configurations of Jupiter’s 
Satellites, the Moon’s Places, &c, computed for Midnight* 
and the Diftances of the Moon front the Sun and Stars for : 
*very third-Hoitr; which are all computed to the apparent 
Times fet down. 

Apparent Time is that deduced immediately from the Sufi, 
^hether from the Obieryation of his palling the Meridian, from 
his Altitude obferved at a Diftance from the Meridian, or from 
his obferVed Riling or Setting. This Time is different from 
that fliewn by Clocks and Watches well regulated at Land, 
Which is called equated or mean Time. This will .,be ex¬ 
plained when we come to treat of the Equation of Time. 

The D&y is here fuppofed, according to the Method of Af- 
tronomers, to begin at Noon, or 12 Hours later than the 
civil Day of the fame Denomination, and to be counted up to 
24 Hours, or the fucceeding Noon, when the next Day begins. 
Thus the Day ot the Month and the Hour of the Day are tire 
fame in this Method as in the civil Account at Noori, and 
from Noon till Midnight; but from Midnight till Noon they * 
U differ} 
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differ; for tfhefteas in tlie civil Account a frefh Day is ftfjv 
pofed to begin at Midnight, and the Hours to begin ovdr 
again, in this Method the Day is dill continued beyond Mid¬ 
night, and the Reckoning of the Hours is continued up to 24* 
Thus the Di dances put down to January 10, 15 Hours, belong 
to January 11 at Three in the MornJrig by civil Reckoning. 

There are 12 Pages for every Month. The fird Column of 
the fird Page of each Month contains the Day of the Month * 
the Second, the Day of the Week expreifed concifely by the 
initial Letter or Letters, &. (landing for Sunday, M, for 
Mondary, Tu. for Ttfefday, W. for Wednesday, Th. for 
Thurfday, F. for Friday, and Sa. for Saturday: The third Co¬ 
lumn exhibits the Sundays and Feffivals of the Church of Eng¬ 
land, and other remarkable Days: Tlte lad Column (hews at 
Top the Moon’s Phafes, or the Times of new and full Moon* 
and of the fird and lad Quarter, or two Quadratures with the 
Sun: Beneath ate contained miicellaneous Phenomena, name¬ 
ly, Fclrpfes of tlte Sun and Moon, and Occultations of Planets 
or fixed Stars not lefsthan the fourth Magnitude, by the Moon, 
as they (hould happen at Greenwich by the Tables; the Con- 
bijiCtions of the Moon with* all Stars no t lefs than the fourth. 
Magnitude, which can be Occultations any where on th* 
Globe, between the Latitudes of 6o°. North and 40°. South 
The Conjunctions, Oppofitions and Quadratures of the fuperior. 
Planets with the Sun ; and the Conjunctions and greatelt Elan-' 
nations of tlie inferior Planets from (he Sun, the Entrance of 
the Sun into the feveral Signs, arid any other remarkable Phe¬ 
nomena. 

The Stars are expreffed by Bayer s Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star, is 
denoted by prefixing the Character of the Moon or Planet. 
to that of the Star, the Time of the Conjunction being 
placed immediately after. Tlie Cafe is the fame with RefpeCt 
to the Occultation of a Sfar or Phinet by the Moon, only this is 
further diftingurihed by the Addition of Im. or Immerdon, to. 
fignify .the Disappearance behind the Moon; and Em. or Enter* 
(ion, to fignify the Re-appearance of the fame. Thus 8* 9 vf * 
i6 k . 22'. lignilies that tire Moon will be in Conjunction with . 
the Star J' Yf 011 the Eighth Day at i6 h - 22^ exchifive of 
Parallax: And io d . D 5 D Imm. 9 h 14'. Em. io h . 23'figni- 
(ie3 that the Moon will eclipfe s IT on the 10th Day, the 
Imir.erdon being at 9 h 14'. and at io h . 23'. apparent Time 
at Greenwich. 

The* 
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The Occupations fetdown are thofe only vilible at Green.' 
wlcli; and the Circumftances will hot ditfer very widely in 
fnoft Parts of the Kingdom; but in very diftant Places they 
will differ very much, owing to the Change of the Moon s 
Parallax, or it may become no Occupation at all: The like 
may be laid of Eclipfes of the Sun. 

Eclipfes of the Sun, and Occupations of fixed Stars by the 
M<x>n, if Qbferved in Places whole Latitude and Longitude 
are well determine4> may be applied to the Gorre&ion of 
the liuiar Tables; but If made in Places whofe Latitude only 
is well known, may be applied to the Determination cf the 
Longitude of the Place; but for this Purpofe an accurate Cal¬ 
culation mull be made of the Moon's Parallaxes in Longitude 
f and Latitude, which makes this Method of fettling the Longi¬ 
tudes of Places, though a very accurate one, icfs conyenient 
in life for Perfons not much verfed In allronomical Calcula¬ 
tions. However, this ought not to difcourage Travellers or 
Mariners from endeavouring to make thefe Observations as 
often and as carefully as poflitrie, when tliey lhall happen to 
be at any Place whofe Longitude they have £eafon to think 
has not been at all or but indifferently determined; lince tin? 
peceffary Calculations may be made at any Time afterwards by 
themfelves, at Ieifutf, qt referred to tl\e SkiH of Aftronomers 
and Mathematicians. 

' Eclipfes of tl^e Moon are not liable to this Inconvenience; 
the Longitude of any Place, where an Eclipfe has been ob- 
f^rved, being deduced immediately by taking the Difference 
of the Time of the Observation and tfyat fet down in the 
Ephemeris, and converting it into degrees, at the Rate of 
ic to One. Hour, &c. or more briefly by Table Pages 6, 7, 8. 
of the Tables requifite to be ufed with the Ephemeris. But 
as the Beguiling or Ending of an Eclipfe of the Moon cannot 
tie generally observed nearer th^n One Minute, and fometimes 
Two ot Three Minutes of Time, the Longitudes of Places can¬ 
not be certainly determined by this. Method from a Angle 
Obfeiyation, of the Beginning or End nearer than a Degree. 
It is unnepeflary to mentipn that ^ven this Point cf ExaCtnefs 
will often be of gr^at Service, If both the Beginning and* 
find of the Eclipfe be obferved, a confiderably greater De¬ 
gree of ExaCbiefs will be. attained. 

The Conjunctions of the Moon with the Planets, or* fixed 
Stars not lefs than the fourth Magnitude, which may prove 
Occultations in fome inhabited Parts of the Globe, are evi- 
defigned to inffruCl Mariners or 7 ravellers to look out 
v V 2 frequently 
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frequently for fucli Obfervations; which If they -happen tq 
prove Occupations, and'are carefully obferved, will afford a 
pertain Means of determining the Longitude cf the Place of 
Qbfervatioo. 

.The Days of tfie Oppofftions, Quadratures, &c. of the Pla¬ 
nets with Refpeft to the Sun, are Times at which they ought 
to be obferved in fi^ed Obfervatories, for fel ling the Elements 
of their Orbits by a Series of feveral Yfcais Observations. 

The Two firfl Columns of the Second Page of the Month 
contain the Day cf the Month and Week as before; next 
follow the Suns Longitude, right Afcenlion in Time, Decli¬ 
nation, .and the Equation of Time, with the Difference from 
Day to Day. 

The Longitude of the Sun is made ufc of in moff of the 
fuccceding Calculations of the Ephemeris, and may ferve 
either to verify them, or to make other fimilar Calcula¬ 
tions at a different Time of the Day. Particularly it may ferve 
with the Help of the Moon’s Longitude, to find the Diffance 
pf the Moon front the Sun at any Time, independent tf the 
Dilfances contained in the Four laff Pages of the Mon.h. To 
find the Sun’s Longitude at any Time different from Noon, 
Proportion mull be made according to its daily Incrcafe 
Saying as 24b. is to the Hour from Noon reckoned by the Me¬ 
ridian of Greenwich, fo is the daily Variation of the Sun 5 
Longitude, to a fourth Number; which added to the Sun’s’ 
longitude at the preceding Noon, gives the true Longitude 
at the given Time. 

. If the Time given be that of a Meridian different from 
Greenwich, it mi\ffbe fir ft reduced thereto, by adding or’ 
fubftrafting the Difference of Longitude turned into Time (at 
the Rate of One Hour to 15 0 , and One Minute of Time to 
1 j Mii.utes, or more briefly by Pages 6, 7, and 8, of the re-' 
quiffte Tables) according as the Place is to the Weff or to’ 
the Eafl: of Greenwich. Example: Suppofe any one: ihould 
yant to know the Suns Longitude, January 19, 1767, at 4 h f 
35 f . being in 21, 0 15'. Longitude Eaft of Greenwich. The 
Difference of Longitude turned into Time by Table Page 6, 
is i h . 25' which fubff rafted from 4^, 35'-. bepaufe the Place 
isJEaft of Greenwich, leaves 3 b , 10 7 . for the Time reduced to 
the Meridian of Greenwich. The Sun’s Longitude thp pre-; 
ceding Noon is, q 9 . 29 0 . t8 7 . ;’ /7 . and the following Noon is/ 
io 8 . o°. 19'. 4 7/ , the Difference is, i°. l 7 . 2". or 6 \Kz ,f . the dailyp 
Variation. Then fay, as 24 h . is to 3 h . io 7 . fo is.61 7 2 77 to 8'. y r . 
which added to 9'. 29 0 . r8'.2 7 '. the San’s Longitude on tho^ 

• . ’ - preceding 
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preceding Noon, eiv.es 9*. 29^.26'. 5" the Sun s Longitude at 
the Time givei). in like Manner .any other of the following 
Articles is to be found by the Help of the Ephemcris. 

The Suns Longitudefervesalfo to Compute the Aberration 
of the fixed Stars and Planets. 

The Suns right Afcenlion in Time is ufeful to the practi¬ 
cal Atlronomer in regular Obfervatories, who ndjufts his • 
Clocks by lidereal Time. It is alfo ufeful to him for convert¬ 
ing apparent into fidereal Time; as fuppofe that of an Fclipfe 
of Jupiter’s Satellites, in order to know at what Time it may 
be expe&ed to happen by his Clocks: For this Purpofe, the 
Sun’s right Afcenlion at the preceding Noon, together with ’ 
the Increafe of right Afcenlion from Noon, muft be added to 
the apparent Time of the Phenomenon fet down in the Ephe- 
meris. 

The Sun’s right Afcenlion in Time ferves alfo to compute 
the apparent Time'of a known Star’s palling the Meridian: 
Thus fubftraCf the Sun’s right Afcenfion in Time at Noon' 
from the Star’s right Afcenfion in Time, the Remainder is 
the apparent Time of the Star’s palling the Meridian nearly i' : 
from which the proportional Part of the daily Increafe of; 
the Sun’s right Afcenlion for this apparent Time from Noon’ 
being fubftra&ed, leaves the corredt Time of the Star’s palling*' 
the Meridian. * 

'Hence the apparent Time may fee found from an obferved* 
Altitude of a known fixed Star,.fuppofe one contained Page* 
12 or 13 of the requilite Tables ; as will be explained here-, 
after. * 

The Sun’s right Afcenfion in Time is alfo ufeful for com- 1 
ptiting the Time of the Moon and' Planets palling the Meri-; 
jlian, as*will be Ihewn under their proper Articles. 

'The Sun’s Declination is ndoeffarv to find, the Latitude, ' 


whether at Sea or Land, from the Meridian Altitude obferved; 

is alfo requilite for finding the Latitude from Two Altitudes 
obferved with the ‘Interval of Time nieafured by a Watch; ’ 
it ferves k for computing the Suns Azimuth,, having his Alti- ‘ 
tiidfe a d the Latitude of the Place g ven, in order to find the ’ 


Variation q£ the Compafs; it is required jointly with the La- - 
tfhide of t]ie Place and the Sun’s horary Angle to compute his, 
AftiHi&e, if nCgleded to be .obferved at the Time of taking the * 
Aipton’S Dillance froiti the Sgii for ftndiiig lire Longitude, being, 
ufeful to facilitate the Calculation of the Effeft of Refraction and 
FUrdlla-xupoq thte Difiance; it is alfo hccelfary to calculate the 
^>|>arbiit T i mt fr6m an obfe rv r ed Altitude cf the Stinafa Djflanbe 3 
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from die Meridian, the Latitude being given ; or to compute 
the Time of the Sun's Setting or Riling $ which, though a lefe 
accurate Method than the former of obtaining the Time, may 
yet be ufeful when that cartntt be had. For any of thefe Pur* 
pofes, the Sun's Dedination mutt be found to the Time given 
nearly reduced to the Meridian <?f Greenwich, making Pro*, 
portion according to the daily Incrcafe or Decreafe, in like 
Manner as was Ihewn with fteiped to the Sun's Longitude. 

The Equation of Time is a Corre&jon, which added to or 
fubftradea from the apparent Time (acqording to ifs Title at 
the Top pf the Column) gives equated or mean Time, or that 
which fhould be Ihewn by a good Clock or Watch- Ap* 
parent Time is that which takes its Beginning from the PalTage 
of the Sun's Centre over the Meridian of any Place; and had 
the Sun no Motion in the Ecliptic, or was his Mofion reduced 


to the Equator or in riglit Afcenlion uniform^ he would always 
return to the Meridian after equal Ipteryals of Time, But his 
apparent Motion in the Ecliptic being continually varying, 
and his . Motion in right Afcenlion being rendered farther un¬ 
equal on Account of the Obliquity of the Ecliptic to the 
Equator, from thefe Caufes It arhfes that the Intervals of his 
jftetura to tl*e Meridian become unequal, and the Spn will gra¬ 
dually come too flow or too foon to the Meridian for an 
equable Motion, iucj* 4s that of Clocks and Watches plight 
to be. 

This Retardation or Acceleration cf the suns coming tq 
the Meridian is called the Equation of Time, and is contained 
in the laft Column but One of Page 2d ; and when applied 
according to its Title to tjie Apparent Time, or that deduced 
immediately from the Sun, gives the mean or equated Time, 
whence the Error of a Clock or Watch may be found* 1 
and, if required, it may be corre&ed. 

If it is propofed to convert mean Time into apparent, 
this is done by a contrary Procefs, by applying the Equation* 
of Time to the mean Time given, with its Title or Sigiv 
changed; viz . fubftra&ing inftead of adding, and adding in-" 
flead of fubflrading. 

The Equation of Time being fet down \n the Ephemeras 
for the Noon at Greenwich, Propqrtion mull be. made accord¬ 
ing to the daily Difference, to And wjiat it fliould be at any 
given Time reduced te the fame Meridian, as ip ^he prececU 
ing Articles. . The lafl Column of this Page, containing the. 
daily Differences of the Equation, is designed for th^Pyrpofe^ 
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As often at it may be required to make any Calculations 
from afbotnomical Tables, and the Time given be apparent 
Time; it is neceflary firft to apply the Equation of Tim* 
thereto to convert it into mean Time, the Tables being dif- 
pofed according to mean Motions* Thus the Articles con¬ 
tained in the Ephemeris anfwering to Noon were computed! 
too h . increafed, or 24 Hours diminiflied, by the Equation of 
Time; And the Moon’s Places fet down for Midnight were 
computed to 12*. increafed or dlminiihed by tlie Equation d£ 
Time. 

What has been Ihewn concerning the Equation of Time, 
chiefly refpedts the Aftronomer, the Mariner having little 
to do witli it in computing his Longitude from the Moon’* 
Diftances from the Sun and Stars obferved at’ Sea with the. 
Help of the Ephemeris, all tlie Calculations thereof being ad¬ 
apted tp apparent Time, the lame which he will* obtain by 
the Altitudes of the Sun or Stars in the Manner hereafter 
prefcribed. 

But if Watches made upon Mr. John Harrifons or other 
equivalent Principles fhould be brought into Ufe at Sea, the. 
apparent Time deduced from an Altitude of the Sun muft be 
corre&ed by the Equation ef Time, and the mean Time 
found compared with that Ihewn by the Watch, the Diffe¬ 
rence will be the Longitude in Time from the Meridian by 
which the Watch was fet; as near as the Going of the Watch 
can be depended upon. 

The Equation of Time was computed for the Ephemeris of 
1767 from the Table, Page 3d of Mayer’s Tables; but on 
Account of tliat Table being made only to the neareft Second 
without Decimals, and the Negledt of the fmall Equations of 
the Sun* the Calculations of that Article in the Year 1767*, 
cannot always be depended upon nearer than Two Seconds. 
For the Year 1768 and the following Years it will be com¬ 
puted in the Arid Manner explained in my Remarks upon 
that Subjett, in the Philof. Tranfaeh VoL liv. P. 342 for the 
Year 1764 ; namely, by taking the Difference of the Sun’s 
true right Afcenfion, and his mean Longitude corre&ed by 
the Equation of the Equinoxes in right Afcenflon, and turn¬ 
ing it into Time at the Rate of 1'. to 15'. &c. The Equa¬ 
tion of Time will be additive or fubftra&ive as the Suns trife 
right Afcenlion is greater or lcfs than his mean Longitude. 

The Semidiameter of the Sun, Page 3d, is neceffary to re¬ 
duce tlic.obferved Altitude of his upper ©r lower Limb to tliat 

of 
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bf flie Centre; alfo to reduce the* obferved Diftahce of th$ 
Moons neareft Limb from the Sun's neareft Limb to the Dif- 
tance of the Centres. It is alfo ufeful to Aftronomers tc$ 
verify or afeertaih the Exafthefs of the Scale of their Micro : 
ineters, by Companion with the Meafure of the Sun’s hori^ 
zontal Diameter. This Practice is particularly ufeful In folai* 
Eclipfes, when the Diftance of the Cufps, or the Verfe Sine 
of the uneclipfed Part has bedn mCafured with the Micro¬ 
meter. The Semidiameters of the Sun in Mayer's Tables, od 
which all the Calculations refpefting the Sun and Moon are 
made, fuppofe the Semidiameter at the mean Diftance to be 
i6'; 2", 8. which Mr. Mayer fays lie deduced from above 130 
Obfervations taken with his Six Foot mural Quadrant, which 
ihemed to him not ill adapted to the Purpofe. Ii: may not 
be amifs to take this Opportunity to remark that the Qua¬ 
drant here mentioned was given to the Univerfity of Gottin¬ 
gen by his late Majefty, and was made by Mr. John Bird after 
the Model of the,Eight Foot mural Arch, which lie fmifhed 
for the Rcyal Obfervatory at Greenwich, and put up there in 
the Year 1750. Mr. Mayer made his Obfervations with his' 
Six Foot mural Arch, from the Year 1756, to the Time of 
his Deceafe; with it he fettled the mean Obliquity of the 
Ecliptic to the Beginning of the Year 1756, at 23*. 28'. 16". 
which Dr. Bradley fettled by his Obfervations made in the 
Years 1756 and 175*, at 23°.28'. 18". The Difference i .4 
agreeable to what ought to a rife from the gradual Diminution 
of the Obliquity of the Ecliptic at the Rate of about £ a Se¬ 
cond in a Year. The fame Inftrument lie alfo ufed in fettling/ 
the Elements of his folar Tables; and it is moft probable that * 
with the fame he fettled his Tabic of Refractions at the End 
of his folar Tables; the Agreement of this Table wifh Dr. 
feradley's, fee Page 2d of requiiite Tables, (being both fuited * 
to the fame Temperature of theAir^is fo great, that they feera ' 
father lil^e One and the fame than Two different Tables. 

! The Time Of the Sung Semidiameter palling the Meridian, 
fdrves to reduce an Obfervation of a Traiifit of the preceding or 
lubfequent Iamb over the Meridian to that of the Centre, When 
only One was obferved. It fignifies a Portion of apparent Time, 
or even mean Time, the Difference being absolutely infenfibte 
uponfofmall an Interval. It is found thus: Increafe the Sun's S^- 
midiameter in the Ratio of the Cofme of his Declination t© the 4 
Radius, tofindliis Semidiameter in right Afcenfion, which turned 
into Time at the Rate of i'. to 15'. and i r/ . to 15^ gives the 
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TlAie ^equlrei. The Sun's Semidiameter m right A fcenfioh 
h readily found ty adding the Log. Coiine of his Decimal 
tioh to the logiltiC Logarithm of his Semidiameter, the Sum 
is the logifHc Logarithm of his Semidiameter in right Afceii^ 
fionj which divided by 15 gives the Time of his Semidiameter 
paffmg the Meridian. If the Clock by which the Obfezvatiop 
fumade bef regulated’according to fidereal Time, this Quantity 
mult fee inbreafed in the Ratio 01365 to 366, if great Prec*- 
fion is required. . 

Protn the Thife of tile Sun' 3 . Semidiameter paftirig th e Meu- 
dnrri may be afto : fouh(f .the Time of its palling the horizontal 
Or vertical Wire Of a Quadrant of Sextant, which oh Home 
QccalionS may have its Ufe.—-The hourly Motion of tlife 
Sun is pfeftrl in comparing Tolar and liinkr* Eclipfes; alfo in 
c6fttftin^,thcr^*amhnk! Longitude of the Ship, in order to 
fMd' the Time' from an ( OMenferittn of the Didance of the 
Moftiifbrii the.Siin; iiidepCndant Of the Diftances contained 
hrtfee riautibal Eph&rferis;' See Britifli Mariner's Guide, Page 
49, arid Table at the End of the feme. Page Zf, which fe 
aifo copiecf at Page- 14 of requifte Tables.. The Logarithm 
6f the Suns Dimmed is, ufefub IH the Calculation of f the 
Places 6f the Plariets and Comets. The Place of tlie.Moon'jS 
Node fignifies its mean Longitude/, and is necelfary for find¬ 
ing the Equation of the equinoctial Points B6th in Longitude 
and right Afcenfion, tlSe Equation of the Obliquity of the 
Ecliptic, and , the Deviation^ of the fixed Stirs in right Af* 
cenfion and' Declination. , , 

The Eclipfes of Jupiter's Satellites are well kno\Vn to afford 
readied, arid for“ general Practice the belt Method of 
fettling the Longitudes, of Places at Land; and it is by their 
Means principally that Geography has been fo much reformed 
Within a Centiiry pall, and the Polition of the molt diftant 
Places determined to equal Accuracy with the neareft. It was 
hoped that fame Meahs might be found of uling proper Tele- 
fcopes onShipboafdto obferve thefe Eclipfes; and could this 
he effe&ed, it Wbrild be of great Service in afeertaining thp 
Longitude of a Ship from Time to Time In my Voyage tp 
BarbadoeS under the Dite&iqn of the Commiilioriers, of Lon- 
'Cilude, I made a full Trial of the late Mr. Irwins Marine 
ptair proofed foritiris'Turpofe, but found it totally impraq- 
'ffcable to deViVC ahy Advantage from the Ufe of it; and, 
rioiifidering the‘great Power rCquifite in a'Telefcope for mak- 
iHg thefe Obfervations well, and the Violence as well as 
X Irregularitie 
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Irregularities of the Motion of a Ship, I am afraid the 
complete Management of a Telefcope on Shipboard will al¬ 
ways remain among the Defiderata. However, I would not 
be underftood to mean to difcourage any Attempt founded 
upon good Principles to get over this Difficulty. ,.~ 

The Telefcopes proper for obferving the Eclipfes of Jupir 
ters Satellites, are common refradling Telefcopes, from 15 to 
20 Feet, reflecting Telefcopes of 18 Inches or Two Feet, and 
Telefcopes of Mr. Dollond’s Conftrurtion with Two Object 
Glafles from Five to 10 Feet; or, which are flill more cpn- 
.venient, thofe of 3I Feet, which he has lately found a Method 
of conftrufting with Three Objedt Glaffcs, wiiich are as mana¬ 
geable as reflecting Telefcopes, and perform as much as tliqfe 
which he makes of 10 Feet with Two ObjeCt GlalTes. 7 
The Eclipfes of Jupiter’s Satellites are obfenred by Aftranof 
mers at Land, as well in order to provi 4 e . Materials for 
improving the Theories and Tables of their Mptipnfc f a^9f 
the fake of Comparison with the correfpoading Obfemi^^ 
which may be made by Perfons in different parts of\the Globe, 
whereby the Longitude of fuch Places will be accurately at 
certained. It is indeed to be lamented that Perfons who vifit 
diftant Countries are not more diligent to multiply Qbferva- 
tions of this Kind, for want of which, the. Obfervations made 
by Aftronomers on Shore lofe Half their life, and the Improve¬ 
ment of Geography feems to be at a Stand. But it is to be 
hoped that an Emulation will fpriog up anpiong thofe who 
'may have Opportunities of rendering fo ufeful a Service 19 
the Public, to incite them to watch diligently for the Occa- 
iions of obferving thefe Eclipfes carefully, particularly of Jhe 
Firft and Second, which are moft exaCl tor tlie Pu 
Eclipfes carefully calculated and fet down xn the Ephemeris, 
will ferve to advertife them and Obfervers in general of the 
Times when they lhould attend to thefe Obfervations. Tlie-. 
Perfon who ftiall be under any Meridian different from Green¬ 
wich, muft turn his Difference of Longitude into Time.: See 
'Table Page 6, 7, and 8, and add it to or fubflraCl it froip 
the Time of the Eclipfe fet down in the Ephemejis, according 
as he is to the Eaft or Weft of Greenwich, to find the appamijt 
Time at which the Eclipfe will happen at his. Meridian, 
nearly. He muft further take pare to regulate his Watch, gr 
'Clock by apparent Time, or at leaft- to knew, tlie Difference, 
st£ \yell in prder to apprife him of. the Time'ta* look putTor 
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the Eclipfe, as for afcertaining the apparent Time exa&Iy 
at which he lhall obferve in Equal Altitudes uf the Son or 
Stars taken with an agronomical Quadrant afford the beft 
Means of regulating Clocks arid Watches for occafional Obser¬ 
vations ; or they may be taken with a Hadley's Quadrant, 
by Refle&ion from a Rafon of Water or Quickiilver, or from 
the Horizon of the Sea, if the Obferverhas an open Profpeft, 
and is not elevated above § or 600 Feet above the Level of 
the Sea. But, if Opportunity does not admit of taking equal 
Altitudes, the Time may be determined from One Altitude 
taken in any of the Methods above mentioned, at Ieaft Two 
or Three Points of the Compafs diftant from the Meridian, 
but the nearer to the Eaft or Weft the better, the Latitude 
of the Place being known, or being found by Obfervations 
<?f the Meridian Altitude of the Sun or Stars made on Purpofe. 
It will be better to take feveral Altitudes in order to take a 
Mean of the Refults for greater Certainty’. The Manner of 
computing the apparent Time from the Altitude of the Sun 
or a Star, will be obferved when we come to treat of the 
Method of finding the Longitude by the Obfervations of the 
Diitance of the Moon from the Sun and Stars by the Help of 
flie Ephemeris. 

The Obferver being in a Place whofe Longitude is well 
known, fliould be fettled at his Telefcope Three Minutes be¬ 
fore the expe&ed Time of an Immerfion of the firft Satellite; 
Six or Eight Minutes before that of the fecond and third Sa¬ 
tellites ; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on Account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer¬ 
tain,. he muft begin to look out for the Eclipfe proportion- 
ably fooner: Thus if the Longitude of the Place is uncertain 
to 30 Degrees, anfwering to 12 Minutes of Time, he ought 
to fix himfelf to his Telelcope 12 Minutes fooner than is men¬ 
tioned above. Neverthelefs when he has obferved One Ecr 
Bpfe of any Satellite, and thereby found the 'Error of the 
•Tables, he may allow the fame Correftfon to the^ Calcula¬ 
tions of the Ephemeris for feveral Months, which will adver¬ 
tise him very nearly of the Time of expecting the Eclipfes of 
the fame Satellite, and difpenfe with his attending fo long. 

The Immerfibhs fignify the Inftant of the Difappearanee of 
the Satellite by entering into the Shadow of Jupiter; and the 
• Emerfions fignify the firft Inftant of its Appearance at corri- 
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ing out of the fame. They generally happen when the Satel¬ 
lite is at fome Diftance from the Body of Jupiter, except 
near the Oppolition of Jupiter to the Sun, when the Satel¬ 
lite approaches nearer to hjs Body. Before the Oppolition of 
Jupiter to the Sun the Immerfions and Emerlions happen 
on the Weft Side of Jupiter, and after the Oppolition on the 
Ealt Side; but if an agronomical TeJefcope be ufed, which 
reverfes Obje&s, the Appearances will be directly the con¬ 
trary. Before the Oppolition, the Immerfions only of the 
firft Satellite are vifible; and after the Opposition, the Emer- 
lions only. ^ The fame is generally the Cafe with refped to 
the fecond Satellite; both the Phenomena pfthe fameEclipfe 
are frequently obferveable in the Two outer Satellites. The 
Immerfions and Emerlions marked with an Afterilk in the 
Ephemeris are thofe vifible at Greenwich. 

To know if an Eclipfe will be vifible in any Place, find if 
Jupiter is 8°, or io°. above the Horizon of the Place, and the 
Sun as much belcw it. This may be done near enough by a 
celeftial Globe: Otherwife, the Time of the Sun’s Riling and 
Setting may be found for any Latitude by a Table of femi- 
diurnal Arcs, contained in the popular Book called the Ma¬ 
riner's Compafs Rectified, and many other Books; the Time 
of Jupiter’s Riling and Setting may alfo be found from the 
Time of his palling the Meridian and Declination fet down 
in the Ephemeris, with the Help of the fame Table of ferni* 
diurnal Arcs; adding or fubftrafting the femidiurnal Arc 
anfwering to the fame Declination of the Sun: Remembering 
always that if Jupiter’s Declination and the Latitude of the 
Place are of the fame Denomination, the femidiurnal Arc 
will be more than Six Hours, and if they are of contrary De¬ 
nominations, it will be lefs than Six Hours. 

The Immerfion or Emerfion of any Satellite being carefully 
obferved in any Plpce according to apparent Time, the Lon¬ 
gitude from Greenwich is found immediately by taking the 
Difference of the Observation from the correfponding Time 
/hewn in the Ephemeris, which muft be turned into Degrees, 
( 3 c. by Table Page 5 , 7, and 8 ; and will be Ealt or Weft ot 
Greenwich, as the Time obferved is more or. lefs than that 
pf the Ephemeris, 

Example : Suppofe an Emerfion of; the firft Satellite fliould 
be obferved at the Cape of Good-Hope, May 9, . 1767, at 
|o h - 46/, 45", apparent Ijtme; The Time by the Ephemeris 
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being 33*4 the’Diffcrence is i* 1 . iy. 33^. whence by 4 
Table rage, i 5 , 7, and 4 ,* the Longitude of the Cape fliould 
be ay 15^. Eait of Greenwich, becaufe the Time fup- 
pofed to be obferved at the Cape is more than that of-the* 
Ephemeds, . 

It may not be ufekfc here to obferve that the Longitude f 
of the Cape of Good Hope iK 13*. 33^—18 9 . 23'. t$ fl \ fet 
down in the Baitifli Mariner s Guide, is that of the Town; the 
Latitude alfo belongs to the fame; being both determined* 
from the Obffcrvations of Meflrs. Mafon and Dixon, whawent 
thither under the Direction ef the Royal Society, and obferved 
theTrapfit of Venus in the Year* 1701. Hence, by the Help otf 
the Charts, I find the Longitude of the Cape rtiint or rr<K r 
ipontory 18®. 49 ; . Eaft* of Greenwich, and its 1 Latitude 
34 9 * 30'* SL the Longitude of Cape Falfo, 19?. 15'. E. audits! 
Latitude 34 0 . 34'S. If tliefe Determinations of theSltua^ 
tions of the Cape Paint and Cape Falfo are in any refpe<S 
unsestajbt, \t arifes from the Imperfection of die Charts 1 
was. obliged to maketife of, in reducing the Longitude and 
Latitude from the Cape Town to the Two mentioned’ Points: 
For from the near Agreement of the Abbee dela Cailk’s Qbfefr- 
vations with thofeot Meflrs. Mafon and Dixon, it is probable 
that Situation of few Places m better determined than 1 that 
of the Cape Town: But if any one has Pbflbftionof any 
Manuscript or printed Charts of thefe Parts that he thinks 
may be depended upon, or has any Opportunity of deten- 
naning the Points in Queftioa relatively to each other fee** 
the Comparifon of feveral Journals of Ships, he may perhaps 
fix thefe Places with more Certainty than is here pretended 
to; v 

It is to be obferved that a correfpon dent Obfervation of an 
Eclipfe of a Satellite of Jupiter, made under a well 1 known 
Meridian, is to be preferred to the Calculations of the Ephe*- 
ttierfs fbr comparing with an Obfervation made ih a Meridian 
jwhofe Longitnde. if required; but- if no correfponding Obfer¬ 
vation can be obtained, as is frequently the Cafe, it will be 
■beft to find whad Correftibn the Calculations of the Ephe- 
metis require by the neareft Observations to the given Time 
that-can-he obtained;, which Correction applied to theCal* 
culatkx* ofi the given. Eclipfe ift the Ephemeris, renders it 
almoftt equivalent to an actual Obfervation. 

The Longitudesr and Latitudes off the 1 ' Planets, Page 4, 
teredo know^ithotpe to* look for them ih tire Heavens, atfd 
;; ‘ ' 1 when 
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when their Places may be conveniently fettled by comparing 
tHem with fixed Stars by the Help of a Micrometer in a Tele-* 
ficope. They alfoihew when they are id the moft important 
Points of their Orbits, where it isrmoft material* to obferve 
them. They alfo ferve to enable Perfons lefs fkilled to dif- 
tmguifh them from the fixed Stars. Their Declinations and 
apparent Time of palling the Meridian are particulary ufefed 
to‘Aftronomers who arefurnifhed with Quadrants and Tranfit 
IhftrumentS well fixed in the Meridian, infettmg their ln- 
ftruments for cbfemng their right Afcenfions and Declinations. 

* The apparent Time.of a Planet’s parting the Meridian may 
be computed thus; the Planet’s right Afcenfion being calcu¬ 
lated from its Longitude and Latitude, and turned into Time, 
fobftfatt 1 the Sun’s right Afcenfion at. Neon in .Time from it* 
to find the Tinje of the Planet’s palling the Meridian nearly, 
which call T; take the Difference of the © and Planets daily 
Variations in right Afcenfion in Time; if the Planet is proh 
grefiive in right Afcenfion, or the Sum if it is retrograde, which 
gall X; then fay, by the Rule Of Proportion;. . Jk'o ?. -v 

: As.Z4 h '+Xi T;;X*: eand T^t will be the correct Time 
©fthe Planet’s .patting the Meridian. The upper Signs are to 
be ufed both to X and e if the Planet’s progrettive Motioam 
fight Afcenfion be greater than that of the Sun; in any other 
Cafe the lower Sjgns are to be made ufe uf. ; tc, 

* r But perhaps it may be found more readily by continual 
Approximation as follows: Take the proportional Part of the 
Difference or Sum of the Q and Planet’s daily Motion ia 
right Afcenfion, anfwering to the Time of the Planet’s patting 
the Meridian, found nearly* in Proportion to 24.K and take a 
further like proportional Part of this proportional Part; and 
jagain of this laft, and fo On as far as is neceffary. The Sum 
*>? all tliefe proportional Parts added to the Time of the Pla- 
jiet’s patting the Meridian found.nearly, if the Planet’s pro- 
zgrettive Motion' in right Afcenfion is greater than that of the 
-Sun, otherwise fubftraded, gives the apparent Time o£ the 
planet’s patting-the Meridian. . :.... ; ; : ,.r- 

{Example: Let it be required to find the Time of the 
<Moon’s patting the Meridian, July 1 1767. 

.i-iJThe Sun’s right Afcenfion in Time Jifly iff is, 6*. 40*. 2$#. 
jpndjuly 2d, 6^44'.33^. by the Epfremeris. 'Therefore his 
daily Motion in right Afcenfion is 4'. The Moon’s right 
( Afcenfion July iff#* Noon by the Ephemeris, is 159°. t*. an- 
Jeering riLio*. jj6 ; , 8f'.;$f Tfcn£>, and :Julyid 19 # 
n fwering 
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frureriug to to h . 18'. 36". The Difference is, 42'. 28''. ofTimb, 
from which 4 ; . 8". being fubftrafled leaves 38'. zotK Subftratt 
6* 1 . 4<y 2 5 /; . the Sun's right Afcenfion July iff, at Noon from 
iO h . 36'. 8^, the Moon's right Afcenfion the fame Noon, the 
Remainder 3 h . 5^.43^. is the Approximate Time of the 
Moon's patting the Meridian. The proportional Part of 38^. 20 1 * 
anfwering to this, is 6'. 17" and the proportional Part of 6 f . I7 #/ . 
is 9 // ; therefore 6'. 17*' and 9" or 6'. 26" added to 3*. 

45" give 4 h . 2 r . 9^, the apparent Time of the Moon's 
patting the Meridian. In the Ephemeris it is4 h . 2'. It may 


patting the Meridian, in the Ephemeris it is 4". 2'. It may 
alfo be computed by taking the Difference of the Moom 
right Afcenficns at Noon and Midnight,. but then half the 
Sun's daily Variation in right Afcenfion muff be made ufe c £, 
and Proportion muff be made for 12 inffead of 24 43 ohi 3 ^ 
And if the Moon patted the Meridian after Midnight, the 
Sun's right Afcenfion at Midnight muff /be ufed, which is a 
Mean between his right Afcenfions on the preceding and fub- 
feouent Noon. For the Planet's, it will be lufficient to take the 
«'fim proportional Part only. 

•^The Configurations of Jupiter's Satellites, Page 5, exhibit the 
apparent Petitions of the Satellites with refpea to each other, 
^ai.d to Jupiter at fuch an Hour of the Evening or Night as 
“they are moff likely to be obferved, and ferve to diftinguifh 
the Satellites from one another. Jupiter is diftinguifhed by 
the Mark O, and the Satellites by Points with Figures an¬ 
nexed, the Figure 1 fignifying the nrft Satellite, 2 die fecond 
Satellite, (SV. When the Satellite is approaching towards 
Jupiter, the Figure is put between Jupiter and the Point 5 
and when the Satellite is receding from Jupiter, the Figure is 
put on the other Side of the Point. “The Satellites are in 
the fuperior Parts of their Orbits, or furtheft from the Earth, 
when they are marked to the right Hand or Welt of Jupi¬ 
ter approaching him; of to the left Hand or Ealt of Jupiter 
receding from fyim ; but are in the inferior Part of their Orbits, 
Or neareft to the Earth, when they are marked to the right 
.Hand or Weft of Jupiter receding from him, or to the left or 
H Eaft of Jupiter approaching him. The Cypher o fometimes 
Annexed to the Figure of the Satellite towards the Margin, 
^frgnifies that it is invifible on the Face of Jupiter; and the 
Alack Mark *, fignifies that it is invifible, being eclipfed in 
ojopifcr's Shadow, or behind Jupiter, and eclipfed by his Body, 
aft The 7th and 5 following Pages of each Month contain t^ie 
ol^pon's Place, and all the Circumftances relating to her Mo- 
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.tioriS, and her Difiances-from the gup and projier Stars, frertt 
which her Diftance_ fhojuld be obferved for. finding the Longi¬ 
tude at Sea- The Longitudes, Latitudes, rind Declinations 6f 
•jdaeMoon, and Time of her paffing the Meridian, afford 1 rite 
•like Ufes with the fame Cirqiunfiances of the. Planetary Mo- 
'tkmsV and many more befide6. For the fake of greater Brdd- 
.ffon. tiie Moon’s Longitude, Latitude,,Right Afcenfioni DcfcK- 
.nation, Setnidianieter, horiaontsal Parallaa, with-jts logjflic 
orproportfonal Legwith»,are computed twite a Day, to Noon 
aid Midnight, and n»y readily be inferred to any interm^- 
adiate.Time with tliegreateft Exaflitefs. 

Examples Let it be required to find the Moon’s Longitude 
iadJLsitude, f#«. jufy 16, 1767, -a*; 16*. iz r ib ». HrA ft> 
Aufcfte Longitude.., The Moon's Longitude, July 16, at 12*. 
■Utoti #*and July 17 at.Noon, «*. 13*. 417/. 48V. 
»tl« DiS^ence'.j®, is the Muon’s Motion in ; 12 Hours; 

-6y then^by.tjte RuJ«-of Proposticm : , - 

M 4fc: .1^ (the Exdefs: of i6 h . *z>. t6». abate 

I2 h .) fo is 7 0 . 7 ; . 23". to 2 0 . 4 1 '/. which added to 

ta*- b°h ; 4 ®^ the Mton’s Longitude at iz k . gives o*. 9*. 
l&: b^j thoMdon’s Longitude nearly; but this iribft been* 
reQed. on- Account ©fi the Morin's unequal Motion irr 12 
Houm,-.by, Pagwni^.require-TaMfes,; for this Purpofe. take 
out- of the Kphemaf-is- the Two Longitudes of the Moon next 
•preceding ;tbe given; Time, and the' Longitudes;: iramedGately 
'following it, aodfet them- down in Q«ter one after another, as 
foilows.. i-i;..' . :-J finest** 

.1 iift^Diff. 2dDif&-tvjn| 

f-,.,., ——-- '- ■» 

0 ' " w r „ ... 

. Jllty 16, Noon Hi.29.29i, 3-41 • ,J :.n T Ifi-s.iAim 
■■ Midnight o; .6,40. 58. ]" >** 3; 

17, Noon o, 13,47,24, l- l' , 1 ’ 3 * 44 * . s vit 

Midnight Oi.-a0.-ji. 27,, /'■ ; . abject 1 

I .iirtu.'i ?ii yt i.-Jlirsm W 

Take their Differences,- 7L - i<y. ji". 7*. jr.zfi: i^yqbrySjB. 

, take.theDifferencesVrf tliefe Differences, or the 2d Difference®, 
37. 2 ^ , -3'. 44 w . and take their Mean which is'^.^6 11 . Now look 
-for tile Correction in Page 11 of rdquriite Tables anfWerirtg 
-after Midnight,.found on the Sideband 3' 36" it 
Top, ari' will be found under 3'. arid: 28". under 4K .the 
• the ('Difference is 7". whenee require 4//, and! the 

Correflion fought ■ is 21 - 7 + 4 / >~z 9 !>'. .which, according fo 
the- Remark at the Bottom of the Table, muff be added (be- 

caufe 
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fcaufe tiie Motion in 12 Hours or firft Differences are decreaf- 
irfg to o 9 - g 9 . i 6 f . 6 f f. the Moon’s Longitude found by even 
Proportion; whence the Moon s true Longitude is o 9 . 9 0 .16'. 
31". and is as correct as the Longitudes from which it is de¬ 
duced. 

N. B. If the firft Differences of the Four Longitudes of the 
Moon taken out firft increafe and then decreafe, or, vice 
verfa, firft decreafe and then increafe, take half the Differ¬ 
ence of the Two fecond Differences for the Mean fecond Dif¬ 
ference, with which take the Correction from Page 11, and 
add or fubftraCt it as the ift. firft Difference is greater or left 
than, the third firft Difference. 

To find the Moon s Latitude. Take out of the Ephemeris the. 
Two Latitudes preceding and Two following the given Time, 
and fet them down in Order, and take their firft and fecond 
Differences, and the mean of the Two fecond Differences; fird 
the proportional Part of the Middle firft Difference anfwering to 
the Hours and Minutes, l$c. of the gitfen Time after Noon or 
Midnight; which correct in the following Manner: Entering 
Table Page 11 with the Hour from Noon or Midnight on 
the Side, and the mean fecond Difference at Top, take out 
the correfponding Number of Seconds, which added to or 
fufcftraCted from the proportional Part found above, according 
as the Motion in 12 Hours or firft Differences are decreafing 
of increafing; or, more generally, according as ift firft Dif¬ 
ference is greater or lefs than third firft Difference, gives the 
proportional Part corrected; which now added to or fub- 
ftraCfed from the Moon s Latitude at the preceding Noon o t 
Midnight, as the Latitude in thefe 12 Hours is increafing or 
decreafing, gives the Mcon’s Latitude correct. 

Example: The Moons Latitude is required, July 16, i6 h . 
22'. 16". 


3) *s Lat. by 
the Ephem. 

Ift Dif. 

2d Dif. 

Mean of 
id Dif. 

°. *. 

July 16, Noon 4 31 10 N. 
Midnight 4 49 36 

17 Noon 5 3 26 

Midnight j 12 32 

i. a. 
18 26 

13 So 

9 6 

L u. 

4 36 

4 44 

4 4 ° 
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The Moon s Latitude July 16 at Midnight being 4 0 . 49'* 
*6". N. and the Motion in the next 12 Hours bejng 13^. 50'/, 
iay by Proportion; 

As 12^. is to4 h . 22/. 16 if* fois 13b to^. 2^ ; butthis 
mult be corrected by adding 33//. the Corre&ion from Page 
11, anfvvering to the Hour 4 h * 22'. and, the Meapr Second 
difference 4' 40 7 /,.becaufe the firft Differences are decreasing* ' 
or rather becaufe flfefirfj: of them 18'. 26/'. is greater than 
the laft of them 9/. 6". therefore the proportional Part, 
corrected is j-'. 2 / 4 -}- 33 . /, =^ 5 L y> n > which added to. 4®. 
49/. 36gives 4 # . 55' 11,//. N. tjie Moon’s Latitude cor- 
reCL 

Remarks on fome Circumftances neceffary to. be attended 
to, in order to obtain and apply the Corredion of fecond,Difr • 
ferences rightly in computing the Mpon s Latitude, 

I. If the Moon-s f Latitude taken out of the Ephqmeris. for 

Noon and Midn'ght phfnges its Denomination from North, tp- 
South or from Sputh. to North, the Sum outlie Two Latitudes 
of contrary. Denominations, where the Change happens, is-to 
be accounted the, firft Difference in that. Place*. ’ ; 

II. . If the Three firft Differences firft increafeand tl;ende- 

creafe, or vice verfe, firfl decreafe and then increafe, Half the 
Difference of. the Two fecond Differences is. to be taken for . 
tie mean fecond Difference. , , . 

III. If the Series of Four Latitudes taken,out fhpuld firft in¬ 
creafe and then, decreafe about, the Mpon’s greateft-Latitudes, 
take the Sum of the Two firft Differences ffending on. each. 
S[de of the. greateft Latitude for the fecond; Difference in that 
Place i correct the Mpon’s Latitude at Nogiior Midnight by the 
fimple proportional Part fir ft found ; and to .the Latitude fir. 
corrected, add always in this Cafe the Correction, fjrpm Table 
Page 11, anfwering to the Mean of the Two fecond Dif¬ 
ferences. 

Before I quit this SubjeCt of Interpolation by fecond Dif¬ 
ferences, I fhall point out ai>other Method, by which the 
fame End may be obtained more readily, and with few r er 
Rules, by thufe who are well acquainted with algebraical Sub¬ 
traction and Addition, and the Marnier, of applying the Signs 
in thofe Operations.' SubllraCt each Latitude from the tot 
lowing for the firft Differences, to which prefix the Sign—if 
the Latitudes decreafe; and fubftraCt each firft Difference* 
thus found, from the followiug one of the fame Order for the 
fecond Differences. Half the Sum of the Two fecond Dif¬ 
ferences 
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ferences landing on eadi Side of the Interval to be interpo¬ 
lated, is to be accounted the mean fecond Difference; the 
Corre&ion correfppnding to it by Table Page u, is to be 
applied always with the contrary Sign, 

Thefe Operations are to be performed, and the Signs to be 
applied as ill algebraic Subftra<ftion and Addition, Note 
further, if the Four given Latitudes change their Denomina¬ 
tion, call the fccond Latitude-]-, and thofe of a contrary De¬ 
nomination —. 

The Moon's Declination may be found at any Hour in the 
fam'e Manner as her Latitude; but as the Corre&ion arifing 
from fecohd Differences will never exceed z \this may be 
negledted on moft Occafions: but if any one is delirous to ob¬ 
tain the Declination true to a Minute, the Corre&ion heaiily 
applied, ns Ihewii above. 

The other Articles of Page 7, and 8, viz. the Moon s right 
Afcenfion, her Semidiameter, horizontal Parallax, with its 
Logarithm, and the Diftances contained in the Four laft Pages 
of the Month, may be all found corre&ly by even Propor¬ 
tion, without requiring any Allowance on Account of fecond 
Differences. The proportional Part of the Moon’s Longitude, 
&c. for any Hour, may be found very readily .by the Help of 
the Table of proportional Logarithms at the End of the requifite 
Tables: For which confult the Explanation of thofe Tables. 

The Moon’s Longitude and Latitude are ufed in computing " 
her Diftances from the Sun and Stars contained in the Four laft 
Pages of the Month, as well as in the Appulfes to Stars pointed 
out in Page 1, and, jointly with her Parallax and Semidia¬ 
meter, are neceffary for computing the Eclipfes of the Sun 
and Moon, and the Occultations of fixed Stars and Planets by 
the Moon. They alfo facilitate the Calculation of the Lon¬ 
gitude of any Place from an Eclipfe of the Sun, or an Oc¬ 
cupation of a Star or Planet by the Moon obferved: Or, if 
the Meridian be well known, the Parallax and Semidiameter 
ferve to deduce the Moon’s true Place in the Heavens from the 
Obfervation, which compared with that given by the Ephemeris 
Ihews the Error of the Tables, whatever it be at that Time. 
The Moon’s Semidiameter and Parallax are applied in coredl- 
iag almoft all Obfervations of the Moon. The logiftic Lo¬ 
garithms of the Moon’s Parallax, ferve further to facilitate / 
the Calculations of Parallaxes, but if the Table of proportional 
Logarithms at the End of the requifite Tables be made ufe, 
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of, which will be moft convenient; the confiant Quantity 
0.4771 muft be added to the logiftic Logarithms of the 
Moon’s horizontal Parallax contained in the Ephemeris of 
1767, to reduce them to proportional Logarithms. It will be 
more convenient to fubftitute proportional Logarithms of tKe 
Moons Parallax inftead of the logiftic Logarithms in a fu¬ 
ture Ephemeris. 

The Moon's right Afc^nfion and Declination are ufeful to 
compute her Altitude at any Time, particularly at the Ob- 
fervation of her Diftance fr&m the Sun or a Star, fuppofing it 
was neglected to be or could not be obferved properly; which 
latter Cafe may fometimes happen in the Night, though I 
think but rarely; the ntmoft Accuracy not being, required 
for the Calculations of Refra&ion and Parallax. Se<e Britilh 
Mariner s Guide. Page $7- The Moon’s Declination, with her 
Semidiameter and Parallax, ferve for finding the Latitude by 
the Meridian Altitude of her upper or lower Limb obferved 
at Sea. See Britifh. Mariner’s Guide, Page 93. The Moon's 
right j\fcenfion and Declination ferve alfo to compute tfie 
Time from her Altitude obferved at the Obfervaticn of her 
Diftance from a Star; whence the Longitude may be inferred, 
though no Altitude of the Sun or a Star was taken for re¬ 
gulating the Time. See Britifti Mariner's Guide, Page 61. 

The Diftances of the Moon from the Sun and fixed Stars, 
contained in the Four laft Pages of the Month, are fet down 
to every Three Hours of Apparent Time by the Meridian 
of Greenwich, and are defigned to relieve the Mariner from 
the Neceflity of a Calculation, which he might think prolix 
an<L troublefome, and to enable him, when compared with 
the fame Diftances obferved carefully at Sea,*to infer hisLonr 
gitude readily and with little Danger pf Miftake to a De¬ 
gree of Exactnefs that may be thought fufficient for moft 
nautical Purpofes. But ufeful and valuable as the Pradice 
of this Method may be at prefent, it is a Remark not un¬ 
worthy our Notice, that there is Room to hope, by future Im¬ 
provements of the lunar Tables, 'and the Introdudion of 
a more accurate Method of conftruding Inftruments, it may 
be carried to a much higher Degree of Perfedion. 

The Moon’s Diftance are computed both from the Sun 
and proper Stars, and generally from One Objed on each 
Side of her, to afford the Mariner a greater Number of 
Opportunities of Obfervation, and a Means of attaining a 
greater Degree of Exadnefs. The Riftances from the Sun 
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-are computed between 40* and 120 0 of Diftance. While 
the Moon is between the Diftanees of 20° and 40° from the 
Sun, her Diftance is computed only from a Star on the con¬ 
trary Side that the Sun is. When ihe is between the Dif- 
tances of 40° and 90^ from the Sun, her Diftance is com¬ 
puted both from the Sufi and from a Star on the contraiy 
Side to the Sun; when the Moon is above 90 0 from the Sun 
her Diftance is computed from Two Stars, one on each Side 
of her; though Hill her Diftance is computed alfo from the 
Sun from 90° to 120 0 . Though the Diftance of the Moon 
from the Sun or Star, well obferved with a good Inftrument, 
isfufticient to determine the Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to ftill greater Accuracy, if the 
Obferver takes the Diftance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between 90 and 
i2o« Diftance from the Sun, from the Sun and Two Stars, if 
he can be fo lucky as to obtain thefe feveral Observations. 

The Longitude being computed from the Obfervations 
made with each Star re(pedively, the Mean of the Refults 
is to be taken as probably approaching neareft to the true / 
Longitude. In particular the Moons Diftance Ihould be taken 
from Two Stars, or the Sun and a Star on each Side of her, as 
often as Opportunity permits, lince the Mean of the Refults will 
probably be at leaft as exad again as either feparately, 1 mean 
as far as depends on any Imperfedion of the Instruments, 
and unavoidable fmall Errors ariling in the Ufe of them ; Er¬ 
rors cf thefe Kinds having a natural tendency to correct each 
other; for that fmall Error which arifes from the lunar 
Tables will affed the Refult from either Star equally. But the 
Error cf Mr. Mayers laft lunar Tables here made ufe of, fcarce 
ever exceeding i' at the meft, and feldom amounting to 2c/'. 

' the Uncertainty hence ariling in the Determination of the Lon¬ 
gitude can fcarcely exceed half a Degree, and generally will 
not exceed 10 Miles. 

The Pittances fet down in the Ephemeris, afford the Ob¬ 
ferver a ready Means of knowing the Star from which the 
Moon's Diftance is to be obferved; for he has nothing to 
do but to fet his Quadrant to the Diftance computed roughly 
from the Ephemeris, neglecting the Seconds, at the apparent 
Time eltimated nearly by the Meridian of Greenwich ; and 
dired his Sight tc the Eaft or Weft of the Moon, accord¬ 
ing as the Diftance at Greenwich is found in Page 9 and 
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ro, or in Two laft Pages of the Months and Tiiviing found the 
Moon upon the Kttle Spaaalum, let liim give a Sweep with 
the Quadrant to the Right and Left, and he will lind the 
Star he feeks for, if above the Horizon and the Air beeleaf, 
nearly in a Line perpendicular to the Line of the Moon’s 
Horns or longer Axis, or, which is the fame Thing, in the 
Line of the Moon’s ihorter Axis produced. Tire Star is al¬ 
ways one of the brighteft, fo that there is little Danger of 
miftaking another for it, if the preceding Directions are 
carefully obferved. The Time at Greenwich is efthnated 
nearly by turning the fuppofed Longitude from Greenwich 
into Time, by Table Page 6, 7, and 8, and adding it to or 
fubftra&ing it from the Appaipnt Time at the Ship, as its Lon¬ 
gitude is Weft or Eaft of Greenwich. It will be fufficient if 
the Diftance be computed from die Ephemeris Within io^ or 
20 y . for fetting the Quadrant. The principal Ufe of the 
Diftances of the Moon from the Sun and fixed Stars; namely, 
in determining the Longitude by Gomparifon with the cortref- 
ponding Diftances obferved at Sea, will be Ihewn hereafter 
in its proper Order, in the Differt^tion explaining the Me¬ 
thod of computing the Longitude at Sea by the Help of the 
Ephemeris. 

The Diftances contained in the Ephemeris were computed 
Hriftly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ihewn for com¬ 
puting the Moon s Latitude, Page 17—19: Except that the 
Corredion of fecond Differences at tire Middle of the Inter¬ 
val to be interpolated, was taken | of the Mean of the Two 
fecond Differences, and at the ftrft and third Quarter of the 
Interval was taken £ of the Corredion juft found at the 
Middle of the Interval; initead cf confulting Table Page 11, 
which would however have given the fame Refult. But, at 
the fir ft 12 Hours when the Diftances of the Moon from a 
Star begin, and the laft 12 Hours when the Diftances end, 
there being only One fecond Difference inftead of Two fe¬ 
cond Differences cn each Side to take a Mean of, this Me¬ 
thod fails in thefe Cafes, and therefore the following is to be 
•fubftituted in its Head, being derived from Sir lfaac New¬ 
ton’s Solution of the Problem of drawing a Curve through the 
Extremities of any Number of given Ordinates. Phil. Nat, 
Princ. Math. Page 486. Edit. ult. 

From Four Diftances at Noon and Midnight computed 
ftridtly, to interpolate Three Diftances at the 3d, 6th, and 
9th Hour of the firft or laft IntervaL 
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Subftraft each Diftance from the following, for the firft 
Differences, and prefix the Sign —, if the Difiances de¬ 
crease. Subffrad each firft Difference thus found from the fol¬ 
lowing one of the fame Order, for the Second Differences: And 
in like Manner fubftradt the firft 2d Difference from the fol¬ 
lowing for the third Difference; applying the Signs as in 
algebraic Subftradlion. Denote the firft or laft firft Difference? 
by b, the firft or laft Second Difference by c ; according as the 
Interpolation to be made is for the firft or laft 12 Hours, 
denote alfo the third Difference by d ; and, a being put to 
fignify the Diftance at the Beginning of the Interval, the in¬ 
terpolated Diftances will be as follows : 


At 3d Hour of firft Interval 
At 6th Hour of firft Interval 
At 9fh Hour of firft Interval 
Or 

At 3d Hour of laft Interval 
At 6th Hour of laft Interval 
At 9th Hour of laft Interval 


a + ib — 
a + \b- 

<* + i b ~ 

a + ib — 
a + ib — 

* + i b — 



T hd 

tW 

T hd 


C - ITT d 

c — tV d 

Tz c i Itf d 


In adapting thefe Formulae to Numbers, great Care muft 
be taken about the right Application <5f the Signs. Thus if 
b, c or d is Negative, apply the Number exprefling the Value 
of that Term of the Formula where it is found with a contrary 
Sign to that of the Formula. 

Let me add in this Place, that if in filling up the firft and 
laft Intervals, a new Second Difference has been fuppofed in 
arithmetical Progreffion witli the Two given ones, in order to 
take a Mean between it and the firft or latt fecoi d Difference, 
the Interpolation at the Middle of the Interval or 6th Hour 
will be had true, the fame as if the above Formulae had been 
ufed: But at the Interpolation of the firft and third Quar¬ 
ter there will be an Error of third Difference; which 
will be corrected, by applying 4- T 4* d or third Difference, to 
Number found at the firft Quarter of the Interval, and — r d 
to that found at the third Quarter of the Interval; equally 
the fame whether it be the firft or laft Interval. 
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A TABLE of the Moon’s Parallax in Altitude. 


App 
Alt. 
of D 

Horizontal Parallax of the 'Moon. 

0 

S3' 

74' 

55' 

56' 

57' 

58/ 

59' 

60' 

<$i' 

62' 

I 

53 ' 

54' 

55' 

56' 

57' 

58' 

59' 

6o' 


6i l 

2 

53 

54 

55 

5^ 

57 

?8 

59 

60 

6l 

62 

3 

53 

54 

55 

5 6 

57 

?8 

59 

60 

6l 

62 

4 

53 

54 

55 

5 6 

57 

J8 

59 

60 

6l 

62 

5 

53 

54 

55 

5^ 

57 

58 

59 

60 

6l 

62 

6 

53 

54 

55 

56 

57 

y8 

59 

60 

6l 

62 

7 

53 

54 

55 

56 

57 

58 

59 

60 

6l 

62 

0 

5 2 

53 

54 

55 

56 

57 

<8 

’ 59 

60 

61 

9 

5 2 

53 

54 

55 

56 

57 

58 

59 

60 

61 


5 2 

53 

54 

55 

5^ 

57 

58 

59 

60 

61 

ii 

5 2 

53 

54 

55 

5 6 

57 

58 

59 

60 

61 

12 

5 2 

53 

54 

55 

56 

57 

58 

59 

60 

6 1 

*3 

5 2 

53 

54 

55 

55 

56 

57 

58 

59 

60 

H 

> r 

5 2 

53 

54 

55 

5 6 

57 

58 

59 

60 

J 5 

5i 

5 2 

53 

54 

55 

56 

57 

58 


60 

16 

5 1 

5 2 

53 

54 

55 

56 

57 

58 

58 

59 

*7 

iQ 

5i 

5 2 

53 

54 

54 

55 

5 6 

57 

>8 

59 

lo 

5° 

5* 

5 2 

53 

54 

55 

56 

57 

78 

59 

x 9 

5° 

51 

5 2 

53 

54 

55 

5 6 

57 

58 

59 

20 

5 ° 

1 5 1 

5 2 

53 

54 

54 

55 

56 

77 

58 

21 

49 

5° 

5i 

5 2 

53 

54 

55 

5 6 

-57 

58 

22 

49 

5° 

5 1 

5 2 

53 

54 

55 

! 56 

5 6 

57 

2 3 

49 

5° 

5i 

5i 

5 Z 

53 

54 

55 

S 6 

57 

2 4 

48 

49 

50 

5i 

5 2 

53 

54 

55 

56 

57 

2 5 

48 

49 

5° 

5i 

5 2 

53 

53 

54 

55 

56 

26 

47 

48 

49 

50 

5 1 

5 2 

53 

54 

55 

5 6 

27 

oQ 

47 


49 

50 

5i 

5 2 

53 

53 

54 

55 

2d 

47 

48 

49 

49 

5° 

5i 

5 2 

53 

54 

55 

29 

46 

47 

48 

49 

5° 

5i 

5 2 

5 2 

53 

54 

3° 

46 

47 

48 

48 

49 

5° 

5 1 

5 2 

53 

54 


Aa 
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Continuation, of ,the Taue of the Moon's Parallax in 
Altitude. 


Horizontal Parallax of the Moon. 


31 45' 46' 

3 2 45 46 

33 44 45 

34 44 45 

35 43 44 


43 I 44 
42 

38 4 2 

39 4i 4 2 

40 40141 


41 40 41 41 

42 39 40 41 

43 3 s * 39 4° 

44 3 8 39 40 

45 37 3 8 39 


3 6 37 3 8 

36 37 3 8 

35 36 37 

34 35 3 6 

.35 


5 1 33 34 35 

52 32 33 34 

53 3i 32 33 

54 3i 32 32 


30 31 

29 3° 


50* 51' 5I' 

49 5° 5i 

49 49 50 

48 49 50 

47 4 8 49 



44 44 45 
43 44 45 

42 43 44 

42 42 43 

42 43 


52' 53' 
52 53 

51 52 

5 i 52 
50 51 


9 5° 

9 5° 

8 49 

4 o 

48 


46 47 
45 46 

45 4 6 

44 45 
43 44 




29 2 9 

28 2$ 


39 4° 4° 

3 8 39 40 

37 38 39 

37 37 38 

36 37 37 


35 36 3 6 37 

34 35 36 3 6 

34 34 35 35 

33 33 34 35 


31 32 32 33 34 34 35 

30 31 32 32 33 33 34 

30 30 31 31 32 32 33 

29 29 30 30 31 31 32 

28 28 * 
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Continuation of the Table of the Moon’s Parallax i« 
Altitude. 
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A T A B L E. to turn Degrees and Minutes into 
Time, and the-contrary.' 


D. 

H.M. 

M. 

M. S. 



























































t 1 1 , 

Continuation of the Table for turning Degrees and Mi¬ 
nutes into Time, and the contrary. 
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Continuation of the Tabl» for turning Degrees and Mi¬ 
nutes into Time, and the contrary. 
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A Correct TABLE 
.. , or the 

Longitude and Latitude of the principal Zodia¬ 
cal Stars proper to take the Moon’s Diftaocc 
froth* for finding the Longitude .at Sea. 
Deduced from Dr. Bradley's Obfervatiohs. 



Mag- 

ititud. 

Longitude. 

Latitude. 

flH 

S. °- / // 

o f n 

y Pegafi — i 

i 

e>. 5. 54. 38 

12. 3J. 35N • 

* a AxietJs —r . 

B 

I. 4. 24. 20 

9 - 57 -$®& 

a Cfcti — —— 

B 

1. it. 3. 56 

12. 36.16 6 

h Aldebaran -- 

H 

2. 6.32. 3 

5.29. 2 S 

0 Tiuri —i- 

2 

2. 19. 19. 19 

5. 21. 59N 

«t Orionis — - -• 

I 

2. a5. 30. j 

16. 3.31 8 

•Pollux — — 

1.2 

3.^0. 0.16 

6.40. jN 

PtOcyon--. 

X 

3.22. 34. 29 

15^8. 8 S 


i 

4 - 26. 35 - 3 1 

0.27.27 N . 

^ Lionis — : -- 

2 

5.18.23. 9 

12. 17. 8.N 

Bp&a Virgibis— 

1 

6^.20. 35. 31 

2. 2. xi 8 

a Libne —*—"■» 

2 

7. It. JO. XI 

0.21.48 N 

0 LibK§ —r- 

2 

7.16. 7. 23 

8.31. 32 N 

• Antar^s —i" * 

i 

8. 6. 30.46 

4-32-17 S 

fSagittarii r— 

2-3 

9. 9. 7. J9 

-* i ' * 

3.24. J5 s 

Ajjuilae —^ 

X 

9. 28. 29. 13 

.29.18.36 N 

*0 Capricorn! — 

3 

xo. 0.47.37 

4. 36,46N 

* Fomalhaut -—» 

X 

XX. 0.34.47 

21. 6.28 S 

t a Pegafi —- 

—--— 

2 

II. 20. 14, 30 

* 9 - 24- 38 N 


—. -• 1< ® St£rs only marked with Afterifcs art m£de ufe 
at ill the Diftanecs «rf the Agronomical and Nautical 
Egbmeris, 
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TABLE to find the Aberration of a 
Zodiacal Star in Longitude. 

Aberration * in Longitude. 

Arg. Long. 0 - Long. 5 (< 


A TABLE for 
chufing properStara 
for owerving the 
Moon’s Dift.Trom. 



A particular Table of Limits fora Aquilae, 



20. 33 
22.35 
24. 39 
26.46 
28.57 


31.12 
33 - 31 
3 £- 

30. 28 
41. 6 


43 * 54 
46. 52 
50. 3 
53 - 32 
57-23 











































r ii r 


A TABLE for finding the Correction of the Moon's Lon' 
gitude or Latitude, obtained by Proportion from the Places 
calculated for Noon and Midnight. 




































































'A Catalogus of the Right Afcerifions and Declinations of the principal fixed Stars*of the firll and fecond Magnitude, 

adapted to the Year 1767 , with their Variations in Ten Years. 
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A TABLE of the Multipliers of the Dif¬ 
ference between the Moon s Longitude 
computed, and that inferred from Obfer- 
vation, to find the Error of the Ship’s 
Account in Longitude. 


Enter with hourly Motion of J, or Dif¬ 
ference of hourly Motions of © and ), 
according as > *s Difiance is taken from 
a Star or the Sun. 

Ho. Mo. D 
ordtffe.Ho. 
Mo.0&) 

Multi¬ 

pliers. 

Ho. Mo. D 
ordiffe.Ho. 
M0.O&5 

Multi¬ 

pliers. 

/ // 


/ y/ 


* 5-45 

35 >° 



26. 0 

34 « 6 

32. 0 

28,1 

26.15 

34>3 

32. IS 

27,9 

a6. 30 

34 >° 

32. 3 ° 

27.7 

26.45 

33 > 6 

3 2 - 4 S 

2 7 »S 

27. 0 

33>3 

33- 0 

27,3 

27.15 

33 >® 

33 -IS 

27.1 

* 27.30 

32.7 

33 - 3 ° 

26,9 

27.45 

3*>4 

33 - 4 S 

26,7 

• 28. 0 

3 2 »l 

34 - © 

26,5, 

28.15 

31.8 

34-15 

26^3 

28.30 

3 i »6 

34 - 3 ° 

26,1 

. 28.45 

, 3 1 >3 

34 - 4 S 

25.9 

29.0 

V* 

35- 0 

25,7; 

29.15 

30.8 

as- is 

2 S»S 

29.30 

. 3 °>S 

35 - 3 ® 

2 S .3 

29.45 

3°»2 

35 - 45 

25,2 

30. 6 

- 3 °.° 

3 6 - 0 

25,0 

30-15 

29.7 

36. IS 

24,8 

3 °- 3 ° 

29>5 

3 6 - 3 o 

4 4»7 

3 °- 45 

29.3 

■ 3 6 - 45 

24,5 

w Ll 1 - 

31.0 

20,0 

37 - 0 

24,3 

3 1 - »S 

28,8 

37 - IS 

24,2 

3 i- 3 ® 

28,6 

37 - 3 ° 

24,0 

3 i- 4 S 

z 8; 3 

37-45 

23.8 



J8." 0 

2 hi 


A TABLE of the 
Depreilion orDip 
of the Horizon of 
the Sea. 


flevation 
oftheEy? 
above the. 
Sea in 
Feet. 

Depreilion 
of the Hori¬ 
zon of the 
Sea. 

t »* 

I 

0.57 

2 

I. 21 

3 

t- 39 

4 

I-SS 

5 

2. 8 

6 

2. 20 

7 

2. 31 

8 

2.42 

9 

2. 52 

JO 

3 - 1 

12 

3.18 

M 

3 - 34 

16 

3-49 

18 

4 - 3 

20 

4. 16 

22 

4. 28 

24 

4.40 

26 

4.52 

28 

5 - 3 

3 ° 

5.14 

35 

5 - 39 

40 

6. 2 

45 

6. 24 

50 

6.44 

60 

7.23 

70 

7 -S 9 

8c 

8. 32 

90 

9 - 3 

100 

9 - 33 
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.Right Afcenfions and Declinations of fome of the 
principal fixed Stars. 

Deduced from Dr. Bradley's Obfervations. 


Jan. i, 1767. 


.Stars Names. 


Right Afcen- 
lions. 


Ann. 

Varia. 

inAR, 


Declination. 


Ann. Va¬ 
riation 
in Decli¬ 
nation. 


y Pegaii — 

a Arietis- 

<t Ceti 


Aldebaran • 
Capella — 


o. 18. 58,4 
28. 31, 18,4 
42. 31. 53,1 
6$. 38. 36,6 
74. 52. 41,7 


46,20 

50,06 

46,93 

51,41 

66,03 


i 3 - 53 - 15,3 N 
22. 21. 02,5 N 
3 - 9 - 44 ,i N| 
16. 1.18,1 N 

45 - 43 - 39 ,° N l 


+ 20,04 
--17,64 
--14,80 
-- 8,32 
-- 5,28 


Rigel — 
; 3 Tauri - 
a Orionis • 
Sirius — 
Caftor — 


75 - 5 °- ! 3>8 
77. 53. 44,6 
85. 38. 28,4 
98. 43. 19,2 
109. 55. 32,8 


43,30 

56,80 

48,75 

40,35 

5 8 ,i 5 


8. 29.13,4 S| 
28. 23. 17,7 N 
7. 20. 35,9 N 
16. 24, 28,1 S] 
32. 22. 36,4 N' 


I— 4^94 

-- 4,24 
-- 1,56 
-- 

I— 6,80 


Procyon 

Poilux- 


Regulus — 
Spica Virginis 
Ar&urus 


in.46. 33,3 
112.45. 37,6 
148. 59.12,7 
198. 14. 15,0 
211. 15. 49,2 


48,08 

56» 2 7 

48,60 

47**7 

4 2 > 3 2 


5. 48. 32,1 N 1 
|e8. 34. 9,1 N 
13. 5.49,6 N 
9.56.17,0 S 
20. 24. 31,9 N 


— 7,42 

— 7,72 

—17,17 

+18,97 

—17,16 


Antares- 

1 Sagittarii- 

* Aauibe — — 

2 « Capricorni 
Fomalhaut — 

a Pegaii — - ■ 


2 43 - 47- 2 ^3 
272. 10. 43,6 
294. 5 1 . 5,5 
301. 16. 42,4 
341. 10. 55,5 
343 - * 7 - 35*7 


S 4 > 9 2 

S 9*95 

43 >S 4 

50,20 

50,67 

44 > 7 S 


25-53-36,3 S 

34.28. 7,3 s 
8.16. 3,8 N 
13.15. 0,2 ‘ 
30.51. 1,2 S| 

13-. 57.20,4 N; 


+ 8,89 
— 0,72 
+ 8,40 
—10,40 

|— i8 ,97 
+ 19,20 
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Magnitudes. 
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Xaujgitudes and Latitudes ©f fome of die pnoqpil 
fixed Stars. 

Deduced from Dr. Bradley’s Obfervatipns. 


E 

Longitude* , 

Latitude. 

s 

•B 

«•* 

C 

$ 

o / // 

9 1 // 

^Pegafi — — 

r -5* 14* 38.5 

12- 85- 344 N 

2 

«£ Anetis —— 

XS 4 > 24. £0,0 ; : 

9- 57- a°*° $ 

2 

jet Ceti —■- 

till' 3.56,0 : 

42. 36. 16/) S 

2 

Aldet^aran — 

n 6^.32.02,5 

5.29.02,9 s ; 

kb 

Rigel -- 

13.34.46,0 

31. 9.10,0 8 1 

Bi 

Capella -- 

j8.36.11,0 

t 22. 5«. 46,0 N 

1 

£ laud -- 

19.19.19,0 

5. 2i. 59,0 N 

2 

Odoois —— 

25- 3®* °i>° 

16. 8.31,0 S 

1 

Sirius.*-*-^- 

$10.52.46,0 j 

39.32.55,0 S 

1 

Gaftor — — 

16. 59.5*,o ; 

10. 4.35,0 N 

2 





Pollux —* -r-; 

20. 0.46 jO 

6,4a 04,5 

2 

Procyou - 

22.34.29,5 

15. 58.08,0 S 

1 

Regulijs—- 

^26.35.31,0 

0. 27.27,0 N 

1 

opica Vljqgl^is 

#20. 35. 32*® 

2. 2. i i,o $ 

1 

Ar&urus - 

20.59.04,0 

30. 54. io,5 # N 

1 

Antar^s^- — 

■? 6. 3®. 40,® 

4.32.17,0 S 

—- 1 

1 

p Sagittarii — 

Vf 1.49.47,0 

11. 0.45,0 S 

2 


28.29. 13,0 

. 29.18.36,0 N 

i 

2 (ft Capdcorni 

* 0. 30.19,0 

6. 57.16,c N 

3 

lomalluut 

3* 34-47.® 

21. 0. z8,o 8 

KB 

tft Peggpii 

20.14. 30,0 

19.24.37,5 N. 

Kb 



^ 

IKK 
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OF THE preceding 

T ABLE & 

WITH 

R U L E S 

TO CLEAR. THE 

APPARENT DISTANCE 

OF THE 

MOON from a STAR,. 

or THE EfPSCTl OP 

REFRACTION and PARALLAX; 


To find the EfFed of RefraAion. 

f N Table I. find what Number anfwers to the two Alti- 
X tudes of the Moon and Star, the Idler of the two Altitudes 
being found at the Top of the Table, the other in the firft 
Column on the left Hand. 

Prefix the Index 2 to this Number (confidered as the deci¬ 
mal Part of a Logarithm) and add it to the logarithmic Co- 
fecant of the apparent Dillance of the Moon and Star; and, 
abating 10 from the Index of the Sum, find what natural 
Number anfwers to it in the Table of Logarithms. 

From this Number fubftralt that ccrrefponding to the given 
Dillance, and to the leffer of the two Altitudes in Table II. 
if the Diftance is lefs than 90°; or add them together, if the 
Diftance exceeds oo°; the Remainder or Sum is the Effect 

Ci of 
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I « ] 

«f Refraction in Seconds; which added to the obferved Di¬ 
stance, gives the Diftance cleared of Refraction. 

In any of the CafcaiaUing oo the ji^he Handjof the black 
waving Line, or if both Altitudes exceed 50 , the Effcdt of 
Rafrpoion may be had at ^nce by ’p£le III. 

» ■' 1 .« . 

To find the Effed of Parallax. 

Add together the proportipnil logarithm of the Moon’d 
horizontal Parallax, the logarithmic Cofecant of the Star’s 
Altitude corrected- for Refradt^n, and the-logarithm^ Sine 
of the Diftance ejeired froni Jefradtion jjhe Sum, abjating 
20 from the Index, will be the proportional Logarithm of a 
firft Arc. 

Add together tte,px>postiiiud Logariftnr of the Moon’s 
horizontal Parallax, the logarithmic Cofecant of the Moon’s 
AWtu^e corradkd for-Reaction, ,apd the Tangent of th* 
Diftance cleared from RcfraCtion; the Sum, abating io from 
the Index, will be the proportional Logarithm of a fecond 
Arc. 

Then, if the Diftance is iefs than 90°, the Difference of 
thefe giro Arcs js the principal EffeCt of Parallax (or Parallax 
in Dirnnce); which added to qr fribfraCtpff frdm,the,Di¬ 
ftance corrected for Refradtion, according as the firft Arc is 
lefs or greater than the fecond, will give the Diftance cor¬ 
rected tor the principal EffdCfc ofPaialkx. 

But if the Diftance exceeds 90°, the Sum of the two Arcs 
Kfc & mfekhjpf t^eir DiffaeMS b* filL- 

ftradted from the Diftance corrected for Refradtion. 

In Table IV. in the Column marked above with the Di¬ 
ftance, find the two Numbers anfwering to the Parallax in 
Diftance and in. Altitude,-their Difference ; is the fopond Cor- 
redtion of Parallax iii Seoorids j which, added to or fubftraCted 
from .the Diftancq Corrected M Refcadtipn and principal £ik 
fed of ParaHax, according as the Diftance, is lefs or greafe* 
than 90°, will give the corredt or reduced Diftance. 




Exavpli 
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1 . 


Let the apparent) ° ' " 

Altitude, ofc thfe v 44 48*, 
Star be . . 

OftheMopn'sCei|trQ 12. 30. 
Obferved Diftance T 


Star 




TheMooiv’shoriflOBtal | * 

| Paralla* , . .I*®* *i 

And consequently Pa-1 
rallax in Altitude, £ - 
by p. 3d of Tables, 
is • ?••>-« J 

1 

't 


In/tatle L thfc Number anfweriftg to 24* and 12® of Al¬ 
titude is 1441, and to 25 and 12 of Altitude is 1511; there¬ 
fore i° Increafe of the greater Altitude produces an Increafe 
of too in, the tabular dumber. Say then, by the Rule of 
ThreCj If i° or 6o y gitfe 160, what will 48' (the Excels of 
the greater Altitude above 24*) give ? the Anfwer is, 80; 
which, added to 1411, gives 1491, the Number conceded 
for exceeding Minutes of greater Altitude, Moreover, 24® 
and_i2°'of Altitude giving 1411, as above,,and 24 and 
givipg I232; therefore, i® Increafe of the letter Altitude 
gives iToDecreafe of the tabular Number. Say therefore, 
bv the Rule, of Three, If i° or 60' give 179, what will 30* 
(tf\e Excels of the leffer Altitude above 12 0 } give? the Ann 
lwer is, 89; which, fubftraded. from 1491 (the tabular Nam* 
bet correded for exceeding Minutes of greater Altitude) 
lf^ves^ 1402 for the tabular Number corrected alfo for the 
exceeding Minutes of the defter Altitude; 

To which prefixing the Index 2; it will be . * 

Log. Cofec. obfeved Diftance 51°. 28' • . 10.1066. r 


12.2468 

Rejecting 10 from the Index, we have2.2468> which is ti# 
Logarklun of 176". 

Jn Table II. under the Column intituled 10® and above-, 
anfwering to the Diftance 51° is 90", and anfwering to 52* 
Is 86 y/ 5 therefore to 51°. 28' there anfwers 88"; which lub- 
ftra&edftom 176", leaves the Etfed of Refradion 88". 

. o t h 

Obferved Diftance . . , 51.28.35 

Effed of Refradion . ...... 4 - 1. 2.9 


Diftance cleared of Refradion . • - 51. 30, 3 

For 
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For Paralkjt’ 


App. Att. of 
the Star 
RefraCtion in 
Alt. fubftr. 



Alt. corf, for 
RefraCtion 



App. Alt. of 
the Moon 
Refraction in 
Alt. fubftr. 

Alt. Corn for 
Refradtion 


l ° * 

> 12. $Ck 

} 4 


112. 26 


o- / 

Cofecant 24.46 . 

Sine dift. 51.30 
Proportional Log. of 1 
horizontal Paral- > 
lax 56'. 15" . 3 


10.3778 

98935 

o. S oj t 


20.9214I 


Cofecant . 12.26,. 
Tang. dift. 51. 30 . 
Proportional Log. of 1 
horizontal Paral-> 
lax 56'. 15" . 3 


10.6669 

10.0994 

0.5051 


21.2714 


Rejecting 20 £r6m thefe Sums, 

The Arc anfwering to the propor. Log. 9214 is 30. 7 

1.2714 is 9.38 


Their Difference 20. 29 is 
the principal EffeCt of Parallax, or Parallax in Diftance, to 
be fubftraCted; becaufe the ftrft Arc is greater than the fe- 
cond. 


Diftance corrected for RefraCtion . . . . . 5°. 30* 3; 

Parallax in Diftance • ; . . • . . . •. . — 20.29 


Diftance corrected for RefraCt. and Par. in Dift. 51. 9. 34 


In Table IV. under 51°, and againft 55' the Parallax in 
Altitude is 20 lf ; in the fame Column againft 20* the Paral¬ 
lax in Diftance is 3"; which fubftraCted. from 20", leaves 
17", for the fecond Correction of Parallax, to be added: 

o in' 

5 1 * 9-34 
+ 17 

N .. I ■ *■ 

Reduced Dift. cleared both of Refr. and Par. . 51. 9. 51 

N. B. The proportional Parts for the Minutes of the two 
Altitudes in Table I. may be found alfo by the Rule of 
Practice, or by Decimal Multiplication, as well as by the 
Rule of Three. Thus, to find the proportional Part anfwer¬ 
ing 


Digitized by Google 





I n ] 

ing to 48', the Excefs of the greater Altitude above 48°, X 
find, by the Rule of PjaCtice, if i°, or bo 7 , give the Dif¬ 
ference 100, 30* will give 50, 15' will give 25, and 3' will 
give 5; therefore 48' will give 30 4- 15 4* 5 = 80/ as be¬ 
fore. Or, by Decimal Multiplication, confidering that 48' 
is x f v of 6o', I multiply the Difference 100 by x %, which 

f ives the PrcduCt 80, as before. The decimal Part any Num- 
er of Minutes is. of 6 d, may be feen at one Corner of 
Table I. againff the given Number of Minutes found in the 
Column there marked for Seconds. 


Example II. 


Let apparent Alt.) ° J y/ 
of the Star be J x ^* ** 
Of the Moons Centre 27. 30. 
Ap. Did. of the Star 1 
from the Moon s > 102. 30. o 
Centre . . J 


The Moon s horizontal 1 1 iS 
Parallax ... 

Whence the Parallax in j 
Altitude, by p. 3d J $ u 


The Number in Table I. for the Altitudes 27° and 15° is 
1176, the Difference for i° Increafe of the greater Altitude 
being +' 75, and of the leffer Altitude — 123; whence the 
Correction for the Excefs 3c 7 cf the greater Altitude is +37, 
and the Correction for the Excefs z$ J of the leffer Altitude is 
^ 5 *- 


Whence the Number from Table I. corrected, is’ 
1J76 +37 — 51 = 1162, or prefixing the In- J 
dex 2, is . . .......... I 

Cofeoant of Dift. 102°. 30' =Cofecant 77 0 . 30V 
the Supplement to i8o Q .. • . \ 


2.1162 

10.0104 


' n *2.1266 

Rejecting fo from thelndex is Log. of . 134 
Number in Table II. to be added, be- } , 
caufe Diftance is above 90° < . 

Effect of RefraCtion • 159 3= 2/. 39/# 

Obferved l^iflance 102.30* o 

EffeCt of RefraCtion.. . -f" 2.39 


Pittance cleared of RefraCtion , « * , . . 102.32.39 
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For Parallax. 


TfOp> Log* h<»iz.) 

Parallax 57'. 3" y 
Co(e£. of the Stags’! 
app. Alt. I5 0 .2J 7 
—Refraft. 3' £= 

1 f.izi . » 

Sine Dilt. cleared of ^ 
Refrac. ioz°. 33' 
or 77 q . 27 7 , its 
Supplem. to 180° 


o. 


499 ° 


10.5768 


> 9 - 9 8 95 f 


| ^o.o6j J: 


Proper. Log. of the 1 
Moon's hot. Par. » 6.4991ft 

Sf-i" • • 
fCofec. of the Moon’s ’ 

27 0 . 2$ 7 . . , 

Tang. Ditt. clear of' 
**fc»ojio 2 ;. 33/1 ia65 , 4 
or 77 0 .27', its * * 
Supplem, tp 18 e°- 




IVbp.Log; of 15*. 32 
or Arc lft 
Arc 2d to 
be add¬ 
ed, be- 

gah >+s - ,s 

above 

9 ®° , 

Principal " 

Effeft 

of Par. 21. 24 
or Par. 
ipQifc- 

1 . // 

In Table‘IV* in Altitude 51 gives 5 

P^ratjax, in, Pittance 21 • • 1 


Difference 4 

. . 0 /7/. 

Pittance cleared of Refet&ion .••••*• toz. 32. £9 
Parallax in Di^mce jto be-fubitea&ed, becaufe 1 ^ ? . 

Pittance is above $o e • .• ) * 


Second Correftion of Parallax to be fubttracled, 
becaufe: Pittance Is above 90* •. *.*. . 

pittance reduced, or cleared both °f Refraftion 

^iDiRcrailaft . . • • . 


V02.11. r$ 

\ - < 

j 102. 11. "I* 


E-X AMU.* 
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Example HI. 

Let app. Alt. ofl % 1 "iThe horizontal Pa- > a / 11 

the Star he .. * 20 * rajiax .* . . J ^ 

Of the Moon . . 64. 30. Whence the Par. 5 

The obferved Dift. 33.15. in Altitude . j °* 2 }* 


Effed of Refrad. 1 ^ The Star’s Alt. cqr- j t 

by Table III. JT °* *4 reded by Refr. J ^ * 9 - 

-The Moon’s Alt. S A 

Diftance clearedof 1 Tr . corr. by Jtefr, 1 ° 4 * 3 °* 
Refradion . J ^ 3 * 34 

Bop. Log. hor. Par. 0.5111 Prop. Log. hor. Par. o.$i11 
Cofecant gf the Star’s 1 Cofec. of the Moon’s > 

Alt. correded by > 19. 126$ Alt. correded by v I/X0445 

Refrad; 4S 0 . 19/ J Refrad^ 64°. 30* J 

Sine Dift. 33 0 .16* . 9.7392 Tang. DiR. 33*. *6/ 9.81^9 


Pro ^/ I f^ ArCfirft }^-377i 

7 S'. 32" . . J Prop 


A0.3725 


Arc firft . 75.32 
Par. in Dift. a 48 


Table IV. Parallax In Altitude 23 gives 7 
Parallax in Diftance 1 . . o 

Second Corredion of Parallax. ... 7 

Diftance cleared of Refradion.33.15. 34 

Parallax in Diftance 0. 48. 


Second Corredion of Parallax 
Diftance reduced . . . . . 


33. 16. zz 
+ 7 

33 % 29 


EXAliKt 
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Example IV. 

Let the app. Alt. 7 ° ' |The Moon's horizon- 7 J 
of the Star be | 53-*3 tal Parallax . . $ ftI ‘ 
Of the Moon . 64.38 Whence the Moon s \ , 


. 64. 38 Whence the Moon’s 1 A 

0 t ji . Parallax in Altitude y * 


The app. Defiance 56.17.44 ‘ 
Table III. • • • i. 1 


Table III. . . . 
Diitance. cleared; 


Diitance. cleared ) , , Q 
of Refraction J*.* 

Propor. Log. of the 7 . Propor. Log. of the 1 

.Moon's horizontal > 0.4689 Moon’s horizontal > 0.4(89. 
Parallax 61'. 9*' y Parallax j 

Cofecant of the Star’s J Cofec. of the Moon’s S 

Alt. corrected by >10.0965 Altitude correCt- V 10.044a 
RefraCti 53Vix/ 3 ed 64°. 38* . 3 

Sine Dift. cleared of) Tang. Dili, cleared 1 _ 

Rcfad. j6°. ,rj { ofttrfr. S 6". itf 


Second Arc 36. 50 
Par. in Dift. 22'. o 

f n 

Table IV. Parallax in Altitude 26 gives 4 
Parallax in pittance 22 . . $ 

Second Correction of Parallax . . . 1 


Diitance cleared of RefraCiion 
ParaHax in Diitance . . 


Second Correction of Parallax 


© t n 
f6. 18. 45 

—— 2*2. O 
55 . 56.45. 


Diitance cleared of Refraction and Parallax . . 55. 56.46* 


R e max x sv 
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Remarks. 

I . In computing the Effett of Refra&ion, three Places of 
Figures, befides the Index, will generally be fuffirient for 
Table I. but for finding the Effedt of Parallax, the Sines 
fcc. ought to be taken to four Places of Figures, befktes the 
Index, 

II. Sherwins Logarithms are the moil convenient and 
exalt for thefe and .other Calculations; but if a Set of Lo¬ 
garithms be ufed, having no Cofecants, they are eafily found, 
by taking the Complement of the logarithmic Sine to 20.0000, 
Thus, tofindtheCofecantof 48°. 19^, fubftralt its logarithmic 
Sine 9*8732 from 20.0000, the Remainder 10.1268 is theCo- 
fecant required, as above in Example 111 , 

III. If the Index of the proportional Logarithm of Arc firft ' 
or fecond for Parallax come out 19, fo that 20 cannot be 
thrown off, add 0.3010, or the Logarithm of 2 to the Sum of 
the Logarithms, and then abating 20 from the Index, find 
what bnimber it anfwers to in the Table of proportional Lo¬ 
garithms ; which doubled, gives Arc the firft or fecond, 

IV. If the Moon’s Diftance was taken from the Sun inftead 
of a Star, for Star read Sun in the preceding Rules. 


D 2 SUPPLE- 
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SUPPLEMENTAL 

T A B L E S 

. T© BE ¥«ED FOR CORRECTING 

The II d and III d Tables 

F 6 ft 

REF RACT I O N, 

A»D FOB. FINDING THfc EFFECT OF THE 

SUN’S PARALLAX, 

WHERE IT IS REQUIRED TO HAVE 

THE RESULT TRUE TO A SECOND. 


BY MR. LYONS. 
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[30] Table I. Supplemental, ' 

Shewing what Number of Seconds is to be fubftra&ed from 
the Number in Table II. on account of the greater Alti¬ 
tude of the Moon or Star, when under 30°. 










































































Table I. Supplemental, continued, [^i] 

Skewing what Number of Seconds is to be fufcfi rafted from 
the Number in Table II. oir account of the greater Alti¬ 
tude of the Moon cr Star, when under 30°. 
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[j2j ' fAMi fl. Supplemental, 

Shewing what Number of Seconds is to be added to the Num¬ 
ber in Table II. ftanding under io Degrees, when the leffer 
Altitude is above io Degrees. 



Leffer Altitude of the Moon or Star. 
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Table II. Supplemental, continued, [33] 

Shewing what Number of Seconds is to be added to the Num¬ 
ber in Table II. Handing under 10 Degrees, when the leller 
Altitude is above io Degrees, 
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[34] Table III. Supplemental. 

Tliis Table, jointly with the following, is for finding the 
Correction of Table 111. 

Tliis Table gives the Number for entering the firlt upright 
Column of the following Table. 



















































































Table III. Supplemental, continued. [35] 

This Table, jointly with the following, is for finding the 
Corredion of Table 111 . 

This Table gives the Number for entering the firft upright 
' ' Column of the following Table. 
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[363 Tajsle IV. Supplemental, 

For finding the Corredion to be added to Table Iff. where both 
Altitudes arc above 50 Degrees. 
































































Table IV. Supplemental, continued, [37] 

For finding the Correction to be added to Table III. where both 
Altitudes are above 56 Degrees. 
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Table V. Supplemental. 

For the Effeft of the Sun’s Parallax. 


Apparent Diftance of the Sun and Moon. 
Subftrael from apparent Diftance. 


o 

o 

30 

33 


3° 35 4° 43 U° 33 1 60 6 5 7° 75 80 8 3 9° 
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9 

9 

9 

9 

9 

9 
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App. Di ft. of the Sun and Moon. 


Subftracl from app. Diftance. 
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Table VI. Supplemental. 

For the Effeft of the Sun’s Parallax. 
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E X P LI CATION 


OF THE USE OF TUI 

SUPPLEMENTAL tables. 


T HESE Tables art <&nly neceffary to be ufed where thd 
utmoft AccuraCyis’ required; and therefore may very 
welt be omitted in common Practice, ftnee the Efleft of 
them' will never antoUnf to' io* (and generally much lets) if 
the greater 'of the two* Altitudes of the Moon and Star be io* 
*r above, afe it can fcareely ever be lefs. Tlieir Titles almoft 
Juificierttly explain their Ufe: neverthelefs, it may be proper 
to adld the following Directions concerning them. 

Tables I. and II. Supplemental, are to be both ufed m cor* 
ifeCfirtg Table 1 II. of Reffoftiom Enter Table £ Supplemen¬ 
tal with greater Altitude of the Moon or Star at Top, and 
Didance ort tlhe Side, the cdrrefponding Number of Seconds 
is to be fubft rafted from that taken out of Table If. of Re¬ 
draft ion. Then enter Table II. Supplemental with leflfer Al¬ 
titude of the Moon or Star ar Top, and Drftance CUT the Side, 
the correfponding Nutnfcer of Seconds added to Number ki 
Table II.* of Refraction, fSrff already correfted for Table I. 
Supplemental, gives the Number in Table II. of Refraction 
correfted, which muft be applied as> before. 

Note. That when the utmoft Accuracy is required. Tables 
I, andl II. of R draft ion are to be ufed together with the two 
fhft fopjdemental Tables, if one or both Altitudes are under 
^o*, as well in the Cafes falling to the right Hand of the 
black waving Line as in the reft, of the Table; and Table III. 
of Refraftkm is only to be ufed, where both Altitudes are 
above $o°. In this Cafe, and this Cafe only. Tables III. 
andIV. tlhppleffienrataitrro be ufed for correcting Table III. 
of Refraftion. Enter Table III* Supplemental with Idler Al¬ 
titude 


Digitized by CjOOQle 




I '# 1 

titude of the Moon or Star at the Top, and greater Altitude 
on the Side, and take out the correfponding Number; with 
which enter Table IV. Supplemental on the Side, and enter¬ 
ing the fame Table with the Diftance on the Top, the cor¬ 
refponding Number of Seconds is the Correction to be added 
to Table III. of Refra&ion. 

The two laft Tables, or V. and VI. Supplemental, ferve 
for correcting the obferved Diftance of the Moon from the 
Sun, on account of the Suns Parallax; their joint EtfeCt cannot 
exceed 9". Enter Table V. Supplemental with the Mocn’s 
Altitude on the Side, and the Diftance at the Top; and 
enter Table VI. Supplemental with the Sun’s Altitude on the 
Side, and Diftance at the Top. The two Numbers fo taken 
out, applied with their proper Signs refpeClively, according 
to the DireClions indicated by the Tables, to the Diftance 
already corrected by the preceding Tables and Rules, give 
the Diftance further corrected on account of the Sun’s Pa¬ 
rallax. 

Here folloty the four Examples wrought before, according 
to the four principal Tables, corrected by the fupplemental 
Tables.. •. 


Example I. corrected. 

The greater Altitude, namely that of the Star, being 
24°. 48', and the Diftance $i§°, the Correction of Table if. 
Supplemental is o; the leffer Altitude, namely of the Moon, 
being ia®. 30', and the Diftance 511°, Table II. Supplemental 
alfo gives o; fo that the Number found by Table II. cf Re¬ 
fraction, and confequently .the JEffeft of RefraCtion, as found 
before, appears to be exaCt, without needing any further 
Correction. . ; . 

Suppofe now, that, inftead of a Star, it had been the Sun, 
from which this Diftance of the .Moon was taken. Entering 
Table V. Supplemental with the Moons Altitude i2|° on the 
Side, and Diftance 5 ij 0 at the Top, the correfponding Num¬ 
ber of. Seconds is 2", to be fubitraCled. In like Manner 
entering Table VI. with the Sun’s Altitude 24® 48' on the 
Side, and Diftance at Top; the Number of Seconds 
comes out 3", to be added. Therefore 51°. 9^. 5<— z n 4 * 3 71 
nz ji°, 9 ; . 53", the reduced Diftance correft. 


F Example 
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ExampTb dorredted^ 

The* greater Altitude, n^Wicly that of jhe Moon, IbSfng 
27!*, -and the Diftance io 2 5 J 0 , Tabkl.SuppIanental gives 
o; the lefler Altitude, ripely that of the Star, being 15*. 2$ f , 
and'the Diftance as tefore'ioz-i 0 ; Table II. atfo gives 0 ; 
wheitee the EfFeCt of Refra^icty found before is exaCt. j 
- ’ Suppofe now, that this had, be$n the JVIoon ? Diftance from 
the Sun, inftead of a Star/ to correCt tip piftancefiirther for 
the EfteCt of the Suns ^Parallax, enterihg Table V. with 
28 #, .I9 / , the boon’s Altitude edrredfed both for RiftraChdn and 
Parallax, and 102V11', the. Diftance correfted,; you find 4", 
:to be fubftradted. Entering Table VI. Supplemental wi^h 
the Sun’s Altitude 15*. 22', and Diftanco 162°. iV, you find 
0 "; whence 102°. it'. 11" — 4" tr. 102°. ii'. 7", the f)i- 
ftance of the Moon from the Sun reduced or finally cor¬ 
rected. 


Example ill. corrected. 


One of the Altitudes, namely that of the Moon being under 
50°. This Cafe, though falling to the right-hand Side of the 
black waving Cine, mufbnot be computed by Table III. but 
by Tables. I. and II. of Refraction, corredted, by^Tables I. 
and II. Supplemental; becaufe the utmolVAccuracy isfup- 
pofed to be required. 


Tabled, gives 0641 4- 2 <— 
prefix the Index 2, it is 
Cofecant Diftance 33 0 


6 =r 0637, to whidv 



Logarithm of 211 . . . . . . . . . * • *2.3247 

The Number in Table II. in the Column intituled lo° arid 
above, to Diftance 33 0 being 174", and to Diftance 34^, 
being 167", ta.33 0 .14', there will anfwer 172" ; but’this 
mult be corrected, by Tables I. and II. Supplemental. 

The' greater Altitude being above 30^ Table I. Supple¬ 
mental gives o; the lefler Altitude being above : 30°, and the 
Diftance being 33% Table II. gives 2", to be‘added to 172^, 
makes i74 // , to be fubftraCted. from 21 i n , the Remainder 
37 // is the EfteCt of RefraCtion to be added to the obferved 
Diftance 33®. 15'. o" gives the Diftance cleared of Refrac¬ 
tion 33°. 15'. 37 /; , or 3" greater than found before by the 
applying Table III, only. The Calculation of the EffeCt of 

Parallax 
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Parallax Will "not "be altered hereby, fo that the reduced Di¬ 
ftance will come out 3" greater than before, or 33 0 .' I6'. iz 1 '. 

Suppofe now the Dift£j&cfc wgs thaOof the Moon from the 
Sun, and not from a Star, to find the Effedt of the Suns Pa¬ 
rallax, the lyioons Altitude correfteA-for Refraftion and Pa-, 
r^il^x bei«g'"|4°. 93', and the DJftjance abqVe correfted 
33 6 . 16Table v. Supplemental gives 15", to fie Tubft ratted; 
and the Suns Altitude corretted being 48°. 19', Table VI. 
Supplemental gives 10", to abided. Therefore 33 0 . 16'. 32" 
— 1 $ Uj r io n =r 33*. 16'. 27", the reduced or corrett Diftance 

of the Moon from the Sun. _ 

* VI Y f 

V . 4. - ~~ 

Example IV. corrected. 

Table III. Supplemental, anfwering to the Altitude 65° and 
53 0 , gives 1^,0; with which entering Table IV. Supplemental 
on the SJde, and wjth the, Diftance $6° at the Top r there 
wSUbe rouhd 1*, to be added toin // , the Nuhiber fbhnd by 
Table III. or it will come to the fame thing, if it be added 
to the Diftance above cleared of Refrattion and Parallax, 
viz. 55 0 . 56'. 46"; whence the Diftance further corretted will 
be 55 0 . 56'. 47". 

•* i» ** .. ?• ■ ■* >■ C ” 

Jt' ,4 x. ; : 


's. 



F z 1 NVESTI. 
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INVESTIGATION 

OF T H E • 'i 

T A B L E S 

AND - 1 

R U L E S 

. * -i. ; ^ 

' FOR FINDIN®’THE EFFECT OF 1 

R E F RAC TI C N 

, ‘ , A fir p ' . 7. *f • ■ ' 

PARAL LA X 

UPON THE 

MOON’s Distance from a STAR, 


L ET Z be the Z 

Zenith, M the 

Moon, its Alt. = y. f / . 

N the Star, its Alti- ■ 

tude=:^,Sine^zzM, ] N 

Cofine yzzz nt, Sine y\<z^\ ^***^1* 

v-M, Cofine *==», iL ^--- 

Diftance MN r= <T, 

its Sine — D, and Cofine — d, Radius =z i. Putting y to ex- 
prefs the Refraction in Altitude Mw at the Altitude y, and 
v the RefraCtion in Altitude N» at the Altitude v, and 


drawing the Arches Ni, Mr perpendicular to the true Di¬ 
fiance mn, the E)iftance is contracted by Refraction, by the 

Quantity 
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QuanQlJf «t + ntr — N ti ■+■ .MrtXlCof- **Tzi 

M• v N. r 4 M_ i Mk‘ N/x , d 

. D» ., : .flf^ ; ,; ; I>. .-. » ., #» i D.- 

N , M • : ' '* 

n * , m • •'* -.*• ..... f 

* The Logaritjims of —-tv +—are contained irn Tabde I. 

n m , r ^ 

tty which the fogari^hmrc^Cofefcant of the Diftance, o^ the Lo-„ 
garitli|B of p- 4 being added, the Sum is the Logarithm of the’ 

Quantity^** 4 * or the firft Part of the.Formula 
1 / n 1 m 

abovei.:.. a//:: . s i - i '"-t v 

As the greater of the two Altitudes (fuppofe //) can fcarcely 

be lefrthan ro°, may be confideredas a conflant Quan- 

m w " 

tity hiT57", the Fefra&ion it *he Altitude whichi 

put^z for, according to Dr, Bradley's sRule, /x zz 57 rr 

xGoted^. ? /i4* jja =’57" x -^nearly,* when ^ is io 6 or 

- . • • •' '* ' s r ~ *'* 

ntdre, ar>d confequently —~ — 57^ =z e, -whence the feeond 

' '&■ ■- 1 

nearly, ^ being taken as the leffer Altitude, the Values 

otwliidijExpreffion are contained in Table H v , _ . 

t Spppofibg y t$ie r Rcfp&iMin 1 Altitude 11 be- aethiraxflhp 
as the Tan gents of the Zenith Diftances, as they are very 

/Altitudes' above : io °, : (l =?= ^ 

whifch -tubftitfrfed in the 1 geh&ral Tonttula/ ^r becomes. 

1 . d ;:n ’ ’ /Kr - M * 1 ' -* * 

d x w -Km “ D 

A •;• - x - 1 vl " " 

d .. _1 ? t • .|_ . *r_..rTT.1fA.1Vil.Mi*. 


« M 1 N f _. M—N l 

» ? V,^iAh\ "m^T * 
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If both Altitudes arc above jo^ the Quantity ^ > ^ > ~ 

will never exeped 8-"; and therefore the Effed of^Refraftion 
irtay be taken rr i'et, the Values v of which are contained in 
Table III. ~ 

The Cafe is the fame with refpeft to all the Placed falling 
to the right Hand of the black waving Line, in Table L 
which thereforefwill alffr be found at once 1 by Table III. * 
When the utrnojL Accuracy i& required, foipe %iall Cor¬ 
rections mult be made to Tables T, II, and III. ofRefra&ion, 
thefe] are <tflfttainqdr ii) tfie fopr fyi\ ’ fuipplepiental^Taides, and. 
are readily to' be taken out at SighL. The Foundation of 
them is as follows: ^ bein^ ~ e X'CotangJ -{-"3 ji- e 

m 3 fA # 

X > nearly = (or for /i fubftituting its approximate 

Y«!« JJ* f *it i? j^laip that 

to etc =■*-§£,¥%& „b 

t^ie fecoi^d fart pf the generab.FqcopiJa, -jpajqtci. 

Altitudes above io°, very' accurately, to be - -i 

^ e 3, 3 f v* 

M* *T, t he Nyn ber^ in Table II. Handing 


x-w 


* 4 - - /n :z; - - -- X / t-k‘. r :r'J y : J J • 

in the laft Column, intiftfled io° ahd above, are - x 112",c. 

- Ci[i ,.ob;rtr. , J * roTht orf? r.r* + 1 H r - >n yttv 

juft£ X 
whkh is ? r W Aa„ ; | x,,^; 

'r?? 6 Ils f> feiondcifupr^tern^niall 

~ 6 ^tf.Th^Cferw&i Ifl SiAti 

xl Cafe 
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Cafe was ‘found, from the Formula — 


d *r-n 

B X5 ' T : ** 


it is plain that this Quantify added togX —- + 57^, tile 

Quantity landing in the laft Column of Table II. makes 

~ X 4 - the fecond Part bf the general Formula. 

D n 1 m 

It has been ihewn ^bo vz % that when both Altitudes are 

t i.*. - 'i . t. nr* r\' /-Y* r ' A* ' . 6 ^ "" r " 


confiderablethe EffeCt:ofRefraCtion = 2ft + gX _l_L, 

the, principal Part zet being contained in Table III. the 
other Part ferVes as a Correction to it; the third fupplfc- 

JV1_jsjV 

, mental Table contains the Values of e X —» and the 

‘fourth fupplemental Table ferves to multiply this laft Quan¬ 
tity by g, or the Coft&’nt ’ 6f tile Diftahce, in order to ob¬ 
tain the required Correction of Table III. of Refraction. 


Inveftigation of thetwo'ftiiles fbr finding the Effeft 

Of PARAttAX. 

* Let h = horizontal Pa¬ 
rallax ; then M tq — hm, 
aid Mr = MmxCof.M 

. N — dM •#» 

rr kmX —^-—^rT ' 

Dm D 

m horizontal Pa- ! ) 

L) ;rr 

rallax x Sine of the Star s i’JCT 
Altitude x Cofec. Dift. 

— horizontal Parallax X Sine of the Moon's Alt. x Cotang. 
Diftance. .. 

The EfteCt of the Alin's Parallax might be found in the 
lame Manner; but being vety fmall, is~tanvehiently thrown 
into two fhort Tables; the Vth and Vlth fupplemental ones. 

Table IV. for Parallax contains the PtoduCt of the Verfe- 
fines of the Number of Minutes contained in the firft Column, 
and the Cotangeht of the‘Numbers at the Top of* the Table, 
reduced into Seconds. 

The 
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The Difference of the : 1woT$iimbfers taken out of this Table 
exprelfes the Quantity of the fecojid Corredion of Paralla*, 
delivered in the Preface to the Britifh Mariners Guide; fbr 
the Inveftigatipn of which, fee Philofophical Tranfa&ions, 
Vol. LIV*.p. 27^ for the Year 1764. 

N. B. Table IV: will be found ufeful, as a general Table, 
fer. many other Porpofes, where the Fluxions of fpherical 
Triangles are concerned; of which take one 

w • > i Example 

.Let it be required to find the.Deviation of a Stars Paral¬ 
lel of Declination from the fixed horizontal Wire of a Qua¬ 
drant placed in the Meridian; at any fmall given Diffance of 
-the Star from the Meridian. Enter the Table with the.Stark 
Diftance frOitf'Tlre'neareft Pole of the Equator at Top, and 
-the. given Diitanee front the Meridian, expreffed in Minutes 
of a great Circle on the Side (in the Column marked Paral¬ 
laxes) and you. will’find the Deviation required. Suppofe the 
Diftance of the Star froqi the Pple to be io°,.and the Diftance 
from the Meridian to be 30' of an Arch of a greaf Circle, the 
Deviation will be found ^ _ r 


Problem* 

■ 4 ' - * 1 * 1 - * - ' J 1 . : ■» 

Having given the JHfypothe- . 

nufe and one Leg of a 
right-angled fpherical Triangle, „ - . . j 

to find the Angle oppofite to . .1 v . q 

this Leg. ^ r ; 7 V a t f 

. Let i be the''Angle qf a ' 1 

right-angled, "rectilinear Tri- 1 wfm-ftifc 

aiigle/^hofe Hypothenufe v is mid one Side 0, and in 

^ 1 ^ um ^E Seppmd^anfwers to f @ in the 

*>elumif of Parallaxes, and eramong the Diftances; f of this 
-Number added ^,rin the reiftilinear Triangle, 

will g^vetlteTpliefieaL Angle .* 


Example. , . 

i. ^ ~ 2?, and, therefore * 30°; the Nnm- 

ber in Table* I Vv anfweriijg to. 6 o' and 30°!$ $4/^, ofwhich 
. is 18"whence the fpherical Angle — 30°. o'; 18". 

. tTWs>^as sommmicatedby Mr.L yons.] 

.-1 

CORRECTION 
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CORRECTION 

' TO BE AFFEIEB TO THE 

EFFECT of REFRACTION 

found by the above, or any other Method.* 

On account of tfce Barometer and Thermometer, 


T HE Refra&tons In Altitude, and consequently tire 
Etfedl of Refra&ion upon the Moon’s Diftaace from a 
$tar, varying with the Change* of the Temperature of the 
Air, indicated by the Barometer and Thermometer, it be¬ 
comes Hescefiary to pay a Regard to tliis Circumftancc* when 
the ulmoft Accuracy is required, and therefoie aa often as 
the fupplenyental Tables arc made ufe of. - 

The Table of Refractions in Altitude, p. 2 . was adapted 
by Dr. Bradley to the Altitude of Fahrenheit’s Thermo- 
meter, and the Altitude 29,6 Inches of the Barometer; and 
it will aqfwer equally to the Altitude $$ of the Thermo¬ 
meter, and 30 Inches of the Barometer, which ia about its 
mean Altitude at the Level of the Sea. 

When they are at any other Heights, to find what Got- 
reflion mu# be made to the Effect of Refraction, already 
found by Tables L and II. or Table III. with the fuppie- 
mental Tables; fay. As 400 is.to the Difference of the Ther¬ 
mometer from 55®; £0 is iim Eifedi of Reflation, before 
found, to Its Correction required ; to be fubitrailed from 
thence. If the Thermometer is higher than ; but ta be 
added, if the Thermometer is lower. 

Take the Difference between the Altitude of the Barometer 
and 36 Inches, a-d fay. As 300 is to the laid Difference, 
expreffed in Tenths of an Inch; fb is the Etfedl <tf RefradliQn 
corrected for the Thermometer, to the Correction required on 
account of the Barometer; which added to or fubftracled from 
, |he Efiecf of Refradtion corrected for the Thermometer, ac- 

Q cording 
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cording as the Barometer ishigher or lower than 30 Inches, give$ 
tlie true Effect of Refradion corrected on account of both. 

The common Barometer not being proper to be ufed at 
Sea, and the Changes of Refradion relative to this Inflrument , 
being generally much lefs than thofe anfwering to the Changes 
of theihermometer, efpecially'near and between the Tropics, 
perhaps the Corredion of the Effed of Refraction on account 
of the Barometer will generally be omitted, except the In¬ 
flrument called the Marine Barometer lhall be found, or be 
improved, to be of fufficient Esadnefs for Ufe at Sea, . 

. The Thermometer made ufe of fliould .be gf FahtenbeiKs 
Scaje; and if not kept always in a ftiady Place in the open 
Air, fhould be brought out when wanted, and kept in the. 
Air for at lead five Minutes, when it will come to its proper 
Station, anfwerable to the Temperature of the Air. 

The Refradion in Altitude taken out of the Table, p. 2. 
may, in like Manner as above, be correded on account of 
the Barometer and Thermometer; but this will be of no great 
Confequence for correding Altitudes taken from the Horizon 
of the Sea, as they can feldom be taken fo exad as the Di¬ 
dance of the Moon from the Sun or Stars may; and the 
Exadnefs of a Minute is more than fufficient for all die Pur- 
pofes to which the Altitudes taken at Sea are at prefent ap¬ 
plied in the Pradice of Navigation. But fhould an Obferver 
take Altitudes of the Sun or Stars at Land, for finding his 
Latitude or the Time of the Day, with a well-divided aflro- 
nomical Quadrant, or with a good Hadley’s Quadrant, by 
the Help of Reflexion from a Bafon of Water or Quickiilver, 
defended from the Wind, in fuch Cafe it might be proper 
that he fhould firfl corred the Refradions taken out of Table 
p. 2. in the Manner above explained, before he applies them 
to the Redudion of his Observations. 

I cannot conclude this Subjed without firft paying a Tribute, 
of Juftice due to the Memories of thofe great Aftronomers, 
Dr. Halley and Dr. Bradley, in the following Remark; that 
as to the fofmer, we owe the Hint of the l/le that may be. 
made of the Barometer and Thermometer in correding agro¬ 
nomical Refradions; fo to the latter we owe the firfl: Example 
of putting this Method in Pradice, together with a more ac¬ 
curate Table of mean Refradions than was known before (fee 
p. 2.) and a moft excellent Rule expreffing the Changes of the 
fame Refradions, anfwering to the Variations cf the Ther¬ 
mometer (the Subftance of which is given ahove) deduced 
from the Mean of a great many Obfervations, made with an 
Jnftrument far fuperior to any before ufed in the Pradice of 
Aitronomy. 

A NE^J 
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iNEW 


M E T H O D 

OF COMPUTING THE EFFECT OF 

REFRACTION 

} 

AND ; 

p A R A L L AX 

Opon THE 

BOON’S D I S T A N C E 

from The 

SUN or a FIXED STAR. 


BY MR. DtFNTttORNE. 
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A TABLE for reducing the apparent to the true Altitude 
of the Moon. I. 
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AT ABLE for reducing the apparent to the true Altitucifii 
of the Moon* L continued. 


Hor: 

■ / 

Par; } 

; : 58 ' 

Ait. } 

'CbrK 4 * 

0 v 

/ // 



£7. o 

is- 31 

41. 23 
4?. 19 
48. o 
49.52 



fc8. 0 

£9. O 

36.31 

37*31 

42*23 

43*23 

46. 19 

47. 19 

49. 0 

50. 0 

50. J2 

51.52 

52. 12 

53* 12 

53 - 12 

54. 12 

53-59 

54 * 54 

54.26 

55.26 

54 * 50 

55-49 

55 * 6 

56. 5 

55 • 17 

56. l6 

59 - 2 3 

56. 22 

55.26 

56.24 

59*25 

56.23 

55:21 

56.19 

55. 16 

5 6 -13 

55 - 7 

56. 4 

54 - 57 

55 * 53 

54-44 

55 * 4 ° 

54 * 30 

55.26 

54 * *3 

55 - 9 - 

53*59 

54 * S 4 

93 * 36 

54 * J 1 

53 * 19 

54.10 

5 2 - 53 

53 * 47 

5 2 - 3 ° 

53 - *3 

52. s 

52. 58 

5 i- 39 

52*31 

51. n 

5 2 ‘ 3 
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A TABLE for reducing the apparent to the true Altitude 
of the Moon. I. continued. 
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A TABLE for reducing the apparent to the true AIt}tudg 
of the Moon. I. continued. 
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A YA^LEJ for reducing the apparent to the true Altltudt 
of the Moon. I. continued. 







*■- 

Hor. 


/ 

/ 

/ 

! t ; 

Par. D 

' . 53 ' 

. 34.... 

55 

5 6 . 

; f 7 ; 

Alt. 5 

Cor®. -f- 

Cor". + 

Cor". 4 - 

Cor". 4 

Cor”. + 

O 

/ // 

/ // 

/ // 

/ // 

' J 1 

/ // 

k!- ? 

6 o 

25. 57 

26. 27 

26. 57 

27,27 

h -57 ’ 

6r ; 

25. 10 

2 J -39 

26. a 

26. 37. * 

h- 6 

62 

24.22 

24-51; 

^• i9 

25.47 

26. 15 ; 

63 : 

64 

23-35 

22. 46 

24. 4 
23. 12 

124.29 

I 2 3* 39 

,24.56 

24.. 5 

25-23 | 
24 3 * : 

6 5 

21.57 

22. 23 

22.48 

2 3 - *3 

2 3 - 39 

66 

2T. 8 

21. 32 

, 21-57 

22. 21 

“I TT 7 
*2.46 ; 

6 7 

20. l8 * 

20. 42 

i2X. 5 

21. 20 

21. 52 

68 


IQ, 51 

20. 13 

20. 36 

po. 58 i 

69 

ii. 38 • 

18.59 

J 2- 2 I. 

J 9 . 42 

20. 4 

70 

* 7 * 47 

i 3 . 7 

15 . 28 

18.49 . 

•y- 9 

71 

l6. 56 

17. IS 

1 7 \ 35 

n- 54 '* 

~nT' 

as. 14 

72 

16. 4 

16.23 • 

!j6.'4i 

17- O 

I17..18 

73 

i;. 12 

15 - 3 ° 

> 5-47 

16. 5 * 

16. 23 j 

74 

74. 20 

14 - 37 * 

JI 4-.53 

15. 10 

;i>-26 | 

75 

13- 2? _ 

> 3-.43 1 


/ 4 * i 4 l_. 

.»± 3 ° 







7 6 

* 2 - is 

12. SO 

13 - 4 

13 - 19 

* 3 - 33 

77 

1 i f 42 

11. 56 

I2r 9 

12. 23 

12. 36 

78 

1°. 49 

11. a 

II. 14 

11. 27 

II. 39 ; 

79 

9-55 

10. 7 

10. 19 

10. 30 

IO. 42 

80 

9 * 2 

. 9 : l l - 

. 9 - 23 

9*33 

1 9 - 44 ' 

81 

8. 8 

; 8.18 

: 8. 27- 

8- 37 

' 8 -<g ■ 

82 

7 - 15 

' 7-23 

; 7-31 

7. 40 

,7.48 1 

83 

6. 2*1 

6.28 

. 6 - 35 

6. 4 ? 

i 6- 5 ° | 

84 

5. 26 

5 - 33 . 

5 - 39 

5-45 

5 - 5 * 

8y 

4 - 3 2 

4 - 37 • 

4 - 43 

4 48 .... 

4 53 ' 



3 . 42 ‘ 

3-'46 

3 - 50 

i 3 - 55 | 


ess 

2.47 

2. SO 

2 - 53 

, 2. 56 ! 


. ; 

1. SI 

I- S 3 

W* 

; l - 57 i 

89 


0. 56 

0. 57 

1 0. 58 

, °v >9 ( 

90 


0. 0 

0. 0 

1 0. 0 

i 0. 0 | 





_ 

_ l 
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A TABlLE fee reducing the.appareftt to the true Altitude 
■ of the Moon. I. concluded. * 
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A TABLE of Logarithmic Differences for readily com¬ 
puting the true Diftance ofthe Moon from a Fixed Star. 



Digitized by Google 









































C 59 1 

A TABLE of Logarithmic Differences for readily com¬ 
puting the true Diltance of the Moon from a Fixed Star. 
II. continued: 
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A* XARLkE ofv Logpiltbmic Differences 6m* iratitfy con% 
puti^g tlielruc^EWtsuice- oftheMooa f^om.a fuccd $tac« 
IiC continued, 
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Jk TABLE o§ Lomwthmic Differences fer readily coq^ 
p.|ri p g the true Dilwnce- of the Mopa from.> FaedStar. 
IL continued. 
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A TABLE of Logarithmic Differences for readily com¬ 
puting the true Diftance of the Moon from a Fixed Star. 
II. contihued. 
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A TABLE of Logarithmic Differences for readily com¬ 
puting the true Dinance of the Moon from a Fixed Star. 
II. concluded. 
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tr s E 


OF tTHE PRECEDING 


T A B L E S. 


/• t > 'ROBlL'EM. 

tirTKVtitfG the lapparent or titfferWd ©Htande of tht 
i.1 Moon from a’Fked^tar, together With theiobfchrei 
TOtTtucTe of each, To find 'fheir true' Diflaqce* 

S:orLUTno<K. 

With the Moon*s I horizontal Parallax, land fcppatent Alti- 

IiiiJa *' g £ > AIfitndp frniri TatJp.t 

1UUQ| IMt vul Tflv'WI ILV. LIV1I Itn *JltlinWIV tlUIll A ttUtV 

fetlfo the logarithmic Difference from Table Il.nrhich refcrvq; 
fend to the Gorre&it)n:af.the Moairs Altitude add the Re¬ 
traction of the'Star; thisrSurnladdcd"to ior : fubftra&ed from 
khe Difference of the dbferved Altitudes, according as thfe 
tMoonris higher or lower than ithe.Star, £ives the Difference 
ief thoir-true- Akited es. 

Then, from the Matnrafc-cofine jof the Difference if the ap- 
JpaTolt Altitudes fubftraft the Natutakcolne .of "thet obferved 
iDiftartce, fendrfurd the .Logarithm:of the Remainder, froii 
Nvhich take the logarithmic Difference before referred, anti 
Jyou will hare a Logarithm, *vhofe xorrefponding Number 
Ba feflf g & ed-frem-ihe Natur Diff erenc e their 
(tree*Aitiftidos imd the Matuial^cofine if the: true Diftanqe 
irequtacd, ; 4 

i - * i 

• 

ExjAMfLl. 
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Example. 

(From Mr. Maskelyne's Mariners Guide, j\ 17, &c.) 


1762, May 9, at i2 h . 34'. 19" apparent Time at Greenwich, 
according to Account at Sea, 


The apparent Diftance of the Moon’s Centre from 
Spica Virginis was .. 


\ 


* 9 n 
Si- 28 - 3 S 


The apparent Altitude of the Star ..... 24.48 
The apparent Altitude of the Moon s Centre . . 12. 30 

Difference of the apparent or obferved Altitudes 12. 18 

Correction of the Moon’s Altitude from ? 1 H 

Table I.P°- 4 2 

RefraCtion of the Star ....... 2. 3 

Sum fubltraCled.■ - — < - 52.4; 



Difference of their true Altitudes.11. 25.1 5 


Natural-cofine of the Difference of apparent Al¬ 
titudes . 

Natural-cofine of 51 0 . 28'. 35", the apparent Di¬ 
ftance .. .. 


\ 


97705 

62283 


Difference of the Natural-cofines 


3S4 22 


Logarithm thereof. 

Logarithmic Difference taken from Table II. fub- 
ftraCt.. • . 


4.54927 

135 


Remainder 


4-S479 2 . 


Number correfponding thereunto . . . • • 35312 


Natural-cofine of n°. 25K 15", the Difference of 

their true Altitudes. 

From which fubftraCt the above correfponding 
Number.. 

Leaves Natiual-cofine of 5 1°. 9 K 54 ", tlie Moon’s 
true Diftance from the Star. 


\ 


98020 

3 S 3 I 2 


62708 


I 


No* 
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Note. If only the firft five Figures of the Sines and Lo¬ 
garithms be ufed, they wiH commonly determine the Moon's 
tme Diftance from a Star, within 5'', or at mod 10"; in 
which Cafe, the laft Fig .ire of tlie logarithmic Differences is 
to be omitted, and if the Star’s Altitude be above 5 0 , the re¬ 
maining. Figures will need no Correction: bm if greater 
ExaCtnefs be defined, fo that fix Figures of the Sines and Lo¬ 
garithms be taken, all the Figures in the Table of logarithmic 
Differences are to be made ufe of; and if the Stars Altitude 
does not exceed 25 0 , are to be increased, as in the following 
Table. 


Alt. of 

Particles to 

Alt. of 

Particles to 

the 

be added to 

the 

be added to 

Star. 

Log. Diff. 

Star. 

Log. Diff. 

0 


0 


2 

4-4 

10 

.0.4 

3 

• 2.7 

11 

°-3 

4 . 

. i.8. 

12 

°-3 

5 

1.3 

13 

0.2 

6 

Q -9 

»4 

0.2 

7 

0.7 

rf 

0.1 

8 

0.6 

. 20 

0.1 

9 

* ■ i 

O.J 

*5 

0.1 


Inveftigation of the foregoing Solution. 

In the fpherical Triangle BAC, yy 

wherein A rep re fonts* the Zenith, ^ 

B the Moon* and C the Star, are 
given the three Sides, to find how 
much the Bufe B C is altered, by 
varying the Sides AB and AC, 
while the Angle at the Vertex A £ 
remains 1 the fame. 

B 

As Sine AB x Sine AC : R* :: Ver.-line BC — Ver.-fine 
Ab — AC : Ver.-fine A. 

And. as Sine A# X Sine Ac: R f :: Ver.-fine be — Ver.-fine 
c : Ver.-fine A. Per Cafwell Trigon. Axiom. 4. 

Then 
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Then by Inverfion, R* : Sine A b X Sine Ac :: Ver.-fine 
A : Ver.-fine be — Ver.-fine A b — Ac. 

And ex (gquoy Sine A B x Sine A C : Siue A b x Sine A c 

:: Ver.-fine BC —Ver.-lme AH — AC : Ver.-fine be 
—- Ver.-fine A b, — Ac. 

But Ver.-fine B C — Ver.-fine AE — AC = Cof. AB — AC 

— Cof. BC. 

And Ver.-fine be — Ver.-fine A b — Ac rz: Cof. Ab — Ac 

— Cof. be. 

Therefore Sine AB x Sine AC : Sine Ab x Ac :: Cof. 
AK — AC — Cof. BC ; Cof. Ab — Ac — Cof. be. 

Whence Log. of Cof. AB — AC — Cof. BC + Log. Sine 
Ab -f- Log. Sine Ac — Log. Sine AB — Log. Sine AC 

= Log. of Cof. Ab — Ac — Cof. be. 
put Log. Sine AB — Log. Sine Ab — Log. Sine Ac-f" Log. 
Sine AC zz: logarithmic Differences in Table II. by Con- 
ftrudion. 

Wherefore Log. of Cof. AB — AC — Cof. BC — Log. Diff. 

from Table II. = Log. of Cof. Ab — Ac — Cof. be. 

Log. of Cof AB — ATT — Cof. BC — Log. Diff. 
from Table II. be called n, and it§ correfponding Num-r 
ber N. 

Then will n alfo rz Log. of Cof. Ab — A~— Cof. be, and 
N = Cof. Ab — Ac — Cof. bc . 

And by Tranfpofition, Cof. Ab — Ac — N = Cof. be, 
Which vyas to be inveftigated. 
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LOGARITHMS. 


29 

1 

30 

3 1 

7852 

7707 

7567 

7849 

7705 

7565 

7847 

7703 

7 563 

7844 

7700 

7560 

7842 

7698 

7558 


709617556 


78307686 


8277:8117 


8266.8107 7954 7805 


8263-8 io 4 7951 
8260:8102 7949 


8948:876385858414 


76487510 
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LOGARITHMS. 


56895601 


36 6259 6158 6059 5963 5869 5777 

37 6 257 6156 6058 596115867 5775 

38 6255 6154 6056 5960 5866 5773 

39 62546153 6055 5958I5864 5772 
4062526151 60535957*58625770 


S95S 5 8 6i 5769 5679 559 0 

5954 586o 5768 567755589 

5952 5858 5766 5676^587 5501 
595 ° 5856 5764 5 6 74 ' 55 86 55 °° 
5949 ! 5 8 55 5763 5673 5585 549 8 


6 0 3555939 
6 ° 33 I 5938 
5936 





























































































































































































































































tOGARITHMS. 


5 2 | 53 54 | 55 | 5 6 | 57 , 5 8 


535052685187 51085031 
5348 526651865107 5029 

5347 5 26 55 i8 55 1o6 5 P 28 
53455264518351045027 
3445262518251035026 


1-955 4 88t > 4 8 °6 4734 4663 
m 3 4878 4805 4733 4661 
I.952 4877 4804 4732 4660 
1 - 95 1 4876 4802 4730 4 6 59 i 
I.950 4875 4801 (4729 4658I 


53 2 9 
53 2 8 
53 2 6 
5325 

5 °J 53 2 3 


49364861 


50795002 


5077 
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LOGARITHMS. 


37633706 
37623705 
3761 3704 
37603703 
3759 3702 


3874381637583701 3645 
3 8 73 3 8i 5 3757 37°0 3 6 44 
3 8 72 3 8i 4 375 c 3 6 99 3 6 43 
3871 3 8 i 3 3755 3 b 9 8 3 6 42 
3870 38123754 3 6 97 3 6 4 i 

3869 3811 3753 3696 3640 
3868381037523695 3639 
3867 38093751 3694 363b 
3866 3808 3750 3693 3637 
3865 3807 3749 3692 3636(3581 


374 8 369i 
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EXPLICATION and USE 

• T A B L E S 

'ReqiiiGte tb bt lifed wittl tlib As trono- 
micAL ail& NAtif lcAt E^He^^ris. 


T HE Rays of Light in p^ifipg. through the Atmo- 
fphere hexpg bent out of their ftrait Courfe into a 
curved Line, it thence happens that all the heavenly Bo¬ 
dies, except when they are \n the Zenith, appear higher 
than they ought to do, and fo much the more, the nearer 
they are to the* Horizon. Hence they appear to rife fome Mi¬ 
nutes foooer, and fet fome Minutes later than t hey won id 
4 p f if there was no Atmpfphere, or if it had not tins 
Power of turpiog the Rays of Light put of thejr Coprfe. 
/This apparent Eteyation of the heavenly Bodies above tbeir 
true Heigni is called the Refra&ion ot their Lights qty in 
^ofunpn Speaking the Refrattion of the Objedls. Thp Ef- 
jeSt of it is contained ip Table Page 2d* and is fuite 4 io> 
Temperature of the Air, at Greenwich ; the Height 
pi the Barometer being 29^ Inches, and that of tb$ Ther- 
J uaOpi$ter of Fahrenheit’s Gpjiftru£fcion 50 Degrees y . or, 
which to the fame Thing* 39 Inches of the Baro¬ 

meter^ a ni Si Pf *he ^henjaomfctep., It is deduce*! from 
h. Rule invested by Qr* JBrajiley, an 4 by him adapted to his 
Obfervations*, that* the Refradtion at any Altitude^ 15 to 


57", the Refradtion at the Altitude of 45°; as the Tangept 
^f the apparent Zenith Diftance leflened by three times the 

S Refradtion 


Digitized by Google 






Refra&ion taken out of any common Table, is to the Ra¬ 
dius. To allow for the Variations of Refraction in differ¬ 
ent Temperatures of tjie ,Air,he has ftated another Rule, 
derived alfo from or confirmed by his Obfemtions, that 
the true Refraction is to that exprefled by his firfl Rule, 
or contained in this Table, in a direft Ratio of the Alti¬ 
tude^ the Barometer T:o 2 9 T V Inches; tod in an Inverfe 
Ratio of the^AkitudefePthe Thermometer iucreafedhy 350, 
to the Number 400. 

It is evident that all obferved Altitudes of the heavenly 
Bodies ought to be cKminifhed' by the Numbers: taken ant 
of thisTable, particularly the Meridian'Altitudes of the 
Sun and Stars, &c. the Altitudes of “the, Sun and Stars 
defignerd fbr computing the apparent Tlmeof the Day, and 
the Altitudes of the Sun taken for computing his Azimuth. 
The Time for taking an Amplitude of the Sun is not 
when he appears in the Horizon, but when his Centre ap¬ 
pears 29'high, or his lowdr Limb 15', or upper Lirtib^y 
above the true Horizon ; tut the Quantity of the Dip; p. 
14. is to be added to thefe Niimbers to find ♦ the 1 apparent 
Altitudes above 1 the vifible Horizon of tft^ Sea. 

The Moon’s Parallax is the bifference between her Place 
in the Heavens feen from the Surface of 1 the Earth, arid 
that in Which (he would be feen from the Centre, which 
laft is Called her true Place, tod is that which is given di- 
by Aftronomical Tables. 1 On this Account the 
Mobh, except whep in the Zenith, always 1 appears lower 
than her true Altitude; the (^antity of thi^ DepCeffion, 
called the Moon’s Parallak in AlHnide, 1 iis tOhtahied in 
Table p. 3^ 4, *5. and 19^ to be-added to Ml obferved Alti¬ 
tudes of the Moon, n ufeful *in fihdingtfce Latitude 
from thii Moon’s Meridian 1 Altitude, the apparent-Time 
frbni the obferved Altitude of the Moon at a Diftance from 
the "Meridian, and in computing her* apparent Attitude 
fro^heV right Afcenfionarid Dedinanilori, the hour being 
givfen; blit in this laft Cafe the true 1 AltittfdtP being firft 
found*' the Parallax mu ft be fubftraftedfrbm^it to obtain 
the apparent Altitude. r • **■ 

' ' - * i .-X k 
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’It is likewMe iHefirl in computing the fccond Cdrre&ion 
of Parallax' delivered in the Preface ter the Britilh Mariner’s 
(Stride, which inay alfo beconfulted for the Applicatibirof 
the abAvententidtied JU&s /of fee.MoonV Parallax, Mr. 
Lyon’s TfeJlV.of Parallax, defigned for facilitating f the 
Gomputatlonrof the fecond Corretfdoa of Parallax, ,requires 
alfo:the Table of the Ufe of theiMooa’s Parallax^. 

- The Table, p. 6, 7, and 8* ferVea t6 turn Degrees and 
Minutes of fee Eq»ator intoThrie, and the cpntraty i it is 
of frequent) Ufc, as has been fhewa already in the Expli¬ 
cation of the Epbemeris. It is alfo ufeful to find the true 
Difftrence of Lobgitudebetween'Greenwich and any Place? 
from the Difference of Meridians: found in Time by the 
Obfervation of the Moon’s Diftancefirom the Sun or a Star, 
as wiUibecekpiahaed hereafter. ... 

Page 9th contains the Longitudes and Latitudes of 19 
of fthe brighteft Stars and neareft the Ecfiptic, being fuch 
as are moft proper to take fee Moon’s Diftance from for 
ifihding the Longitude at Sea; and therefore it would; be 
better in general not to .ufeany others. The 10 marked 
with AfteriIks are the only ones made ufe of in the Diftances 
of theiEphfemeris. This Table is derived from a larger 
Table of 4b’ Stars communicated tome by Mr. Gael Mor¬ 
ris, deduced from Dr. Bradley’s Obfervations, and adapted 
•to’theiYear 1760. . The Longitude of the Stars in this 
Table beings adapted to the Beginning of the Year 1767, 
muft be increafed by the proportional Part of 50''the an¬ 
imal Variation, for any Day of the Year, according to the 
-Number of Days from the Beginning of the Year, which 
.may be found in the laft Column of the mean Motion of 
fee Sun for the Days of the Month, p. 13—18 inMfcyer’s 
Tables: They muft alfo be increafed at the Rate of 50" j- 
for every Year after 176^ ; aod muft further be corrected 
•by the Number of Seconds taken out of the following 
Table, intitled, Table to find the Aberration of a Zodia¬ 
cal Star in Longitude, communicated alfo by Mr. Gael 
Morjris. To find the Argument or Number for entering- 
this Table 1 with, fubftraft the.Longitude of the Star .from 
the Longitude of the Sun, borrowing 12 Signs if necef- 

S 2 fary; 
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fary; where note, thaj the-Character rfr affixed tti the 
Sign of the Argument, 8mm that the Number of Seswd# 
is to be added; and *-*:&*os that iris torbe 
and when the Humber of Signsrb found at the Bottom 
of thg Table, the Dtgptefe |» la be looked for IQ. 
tight Hand of the Table. ; The Aberration of light b 
an apparent Motion to Which a& the fixed Stars, ace! fob¬ 
bed, the Period; of which i& completed jn, a Year. It 
was fitffc difoovered by Bn..Bradley fo die Year if2% 
and fcewn by him to artte from die fteeelpjre Propagation 
of Light/ and the Motion of the Karsh: in its Orbit, com-' 
pounded together. . Laftly, the Loogitades of the Stars 
muff be corre&edby the Equation ok the EqninoQnal 
Points, which k fetudown for every three: Mouths as.the 
Beginning of the Ephemeris, .whence it atty be stakes at 
Sigfit, and applied accordia^ ta its Sign. This Equation 
arSes from the Nutation of the Earth's Axis, which is 
owing to the A&ion of she Moon upon (die. protuberant 
Pam of. the Earth about the Equator,: combined with the 
lodiaatidn of the Mooa5s Debit to the fichp%, and the 
entire Revolution of its Modes in 184 : Years. This was 
alio difconeced by Dr. Bradley, hy< the. like Otyfcrvatiojas 
by which he found the Aberration, continudd fpr a Series 
of twenty Yqars. . 

. The Moon’s Velocity ^ Accefr or Recefs .being greatefk 
tWitb r Rnfpe£f to a Star ppfiked near th$ fimje Parallel of 
Latitude, it is* proper tocbqfe on&qutof the 24 Stars 
con tal ced in Table .Page 9^1, as near this* Situation as 
poffibie, from which to aider ve the Moon’s Diftaace for fold¬ 
ing the Longitude)at Sea: For, if a Star be taken from 
which the Mooq varjes her Didance too flawly, the unar 
Voidable Errors of Dbforvation will produce a proper- 
tionably greater Error in the Rcfalt. The two following 
Tables, intitled, A Tabfc for chufing proper^tars for ob¬ 
serving the Moons Diftance from, and a particular Table 
of Limits for, a Aquiise, are defigoed for . it his Burpofe, 
and were accordingly ufed for chufing the proper Stars 
for the Moon’s’ Diljwrices in the Ephemeris.' The-UTc -of 
-'- ' • ■ * " . -■ . the 
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the T<ft4<& is *Ms; of thfcLatfofcfes d£ \bt 

Medo 4ad Seat, tif<*o£4he i^ PfeiVwhiaWW, vlt. text 
North Or both 8ouA,' or their 8wb,1t>6f emttrcwy Itesiet 
fttfiatfoas,' or one jtertfc *»d > tbA -btfeeT&M&,Meg 
found hi the -Arif GofouuH tbe *ih^ Ldig? 

tud<&of 7 the Moon and ^titp &oui& icft'Jlte left Air® 
ffle#d igiinftlt in thd ffecood the DUF^ 

eneebf^Longitudefctottdlntfog^gtt&Odutt^ aik 
Difference or Sdfti b# : *b£ l&tku&fe fltfcbtd itdt be gttixttt 
than is ffeewd kt the 6rft Cbhiib&— 1- have adapted'* *he 
firft TaWe/fo that che Vfelocky oPthe M£on^ ? Acoefe-ttf at 
Recefe from a Star may be never lefs 'dfcftv Seven : Eighth* 
trf her proper Motion $ Ant, hi order to take hi : -im fine 
a(kar ; asL* Aqoitefe ;Avt fome Cttfes ; w&jre * Acre ffcay be a. 
Defeft of .other bright Stars proper forthe Piirpofe, t 
haVe r tei^flded the Limits a little ft* the- feoond 

TaMe, yet fo that the Velocity if-theMootfs Aceeft to; or 
Recefs from, a Aqoite,' may niver be Aail ^ of her 
r pt-6per Moduli. ' . . ‘ ' 1 , ; 1 

The 'Ufe of tht foHbw?ng Table of CerraJfons of the 
Moon's Longitude^and Ladtudd found' by even Propordotf 
frdth the Ephemerfe, k^t 7 afccoum of thefecood Difference* 
of l tfie I M^toh iii'Wv'eftfe Hbiirs, has been fbewn In the 
pian&tion df die Ephemetis, nndet the Articles of «fk* 
MbbtfTLbri^tucfe^ r ‘ • ; ; 

* r> The next Table'of the right AfBehfions and Decline 
dons of the principal Axed Stars, h ufeftd for finding the 
Time and the. Latitude .by Altitudes taljen in . the Nighty 
dlfe foi* computihg the 'Altitude 6 f a Star from which the 


Moon^ Diftahce was bbfetvedF, In cafe it was not obferved. 
The ^Jethod'of finding dfe Time from Ae^obfer^d Alti¬ 
tude or a Sjtat* ih tfh;e Precepts for finding'thfe 

llohgjititde at ‘Sett’ bytho ffilp of the I£phem<ris. It h aMo 
Ih^’BfiBfli^fihfer^s Gtiit; 'Chap. iff. : Vhge 
^fcB alll^ cohf«'K : and 92 , for the ‘twootfieir 

€^ithT<^cie of right -Afefbfionfc and dp^raatidjds, 
thehtidhed abiye.' * : ~ " '"-"v" i: -■• 

tf< 1 T >i • V.r : I jy-' I y . .'Ji /* 
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a if the right-Afcfrjfions of the Stare ere- required for any 
Year after *767, the right Afccflfioos in the Table muft 
be iocreafedin proportion to-the dumber of Years after 
17671, according JO the Incfeafe of. right Afcenlion in .’Yen 
Years fet doma in Column the .fourth: In like uawmer-the 
Declinations jnuft he corrected-according to the Variation 
ofDecluwtiotuinCO Years, fet frown in the laft Cobunn* 
the Sign + frfeneting when the Correction is to be added, 
and the Sign—i.whetj itis to be fubftra&ecL i. 

If the. right Afcepfioa and Dedination arq. required for 
any Year before I 7 6 7 » they are found by diminbhing : the 
right Afcenfion. contained in the Table,. according ^tfre 
ft timberof Years which precede 1767,..and by.rpppljing 
theCortfeCtioa of Declination with a ,contrary- Sign tQtba* 

fliewn by the Table. ;. 

This Table, as well as-the Table of Multipliers, 3 p., 14; 
is taken from the Britifh Mariner,’a Guide, which conduit 
at Page 149 for the Ufe of the latter-Table. . 

The following Table of the Depredion .or Dip of the 
Horizon of the'Sea is more corre§ than-, the icompion 
♦Tables, the Numbers in it being One Tenth Part left than 
in them. This Correction is owing to the, Refraftipo.of 
the Rays of Light in palling from th,e Horizon through , the 
Air to the Eye; and I find it confirmed by Experiment, as 
well as by Theory. All Altitudes taken from the apparent 
Horizon of the Sea are to be leilened by the Numbers,t^ken 
OUt of this Table, aqcording -to the Height of-the Eye. above 
the Sea- 

- The Tables of the right Afcenfions, Declinations,) Lon¬ 
gitudes,, and Latitudes of 21 principal fixed Stars,, de- 
dufed from Dr.- Bradley’a Oblervations, were communi¬ 
cated by the Reverend Mf. Hornlby, Savilian Profcflor of 
.Atirononry at Oxford- . They, may be prefumed to be very 
eJ$aft*.bpiog fettled fremTen Years Obfervations, made be- 
4 ween the Years 1750 ana 1760; and are fif: for the nicer 
Jqgukies Aftronomy. The Longitudes and Latitudjs 
of 24 Stars, contained p. 9, are moftly the fai^,wfrfr 
thefe p. 1 6. to the neareft Second, being both carried on 

from 
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from the fame Settlement of the Stars made to the Begin¬ 
ning of the Year 1760. 

Next follow Mr. lion’s Tables and Rules, and Mr. 
Dunthorne’s Tables, for correfHng the apparent Diftance 
of the Moon from the Sun or a fixed Star, on account of 
Refr^ffipn and Parallax, the Explanation and Ufe,of yhich, 
with Examples, p immet^fely fubj^ppd to the| Tables 
therdfeftes. ~ -** 


L 1 


f 



EXPLICATION 

: j r'. <. '; ' 

v ! ** -v i?v;*sjnl \ - * ; 

v ^ jr * 

' *•,<„ 4 1 r \: ,*t , - * 
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EXPLICATION and USE 

^ . ; , \ : fo jrVJ ;.*cv 



O F 


PROPORTIONAL LOGARITHMS. 


T HE apparent Diftance' of the Moon from the Son, 
or a fixed Star, being carefully obferved and re¬ 
duced to the true Diftance by the preceding Tables and 
Rules, it is manifeft that the Problem of finding the Lon¬ 
gitude from Greenwich is reducible to this, to find the 
apparent Time of the Obfervation by the Meridian of 
Greenwich; for, the Time at the Ship being given, the 
Difference of thefe Two is the Difference of Longitude in 
Time. The apparent Time at Greenwich is to be found 
by comparing the obferved Diftance reduced with the 
Diftances of the Moon from the Sun or the fame Star fet 
down in the Ephemeris, for every Three Hours by the Me¬ 
ridian of Greenwich, and making the following Propor¬ 
tion ; as the Variation of the Moon’s Diftance in three 
ate j^mjris : is to the Difference of the re¬ 
duced Diftance, and the next preceding Diftance in the 
Ephemeris : : fo is three Hours or 18o' : to the Number 
of Hours, Minutes, &c. which added to the Hour (landing 
at the Top of the Column above the next preceding Dif¬ 
tance, gives the apparent Time of the Obfervation by the 
Meridian of Greenwich. 

I have x 
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jt(fc»W6«alct»farted, thr Tsbk of. proportVwi it-qgftrit|hms, 
ftsltpran them, principally ia order to reader tbpOg«pja- 
- dip* of this Proportion' more "e*fy. It is analogous to a 
Tahte-of ,Lc«iftk*l Logarithms, ,but three times as large, 
.. (beipg eOn tinned Spite ^ 1 ? or Three Hours, on account pf die 
n35AftapeB$ bdng\fefcj4f»*i An tbeJflphemcris at fuch Inter¬ 
vals. Nothing more is to be done than to enter the Table 
with (the Of jaiftance Jn Three {fours, lqoking for 

iihe Degree bn£ Minute at Top, and Seconds on the Sifle, 
(Widtake Ont the;propor,tional Logarithm; in like manner 
cto take iottt theiproporcional Logarithm of the Difference 
'<’m dje redntedti^dartce and uekt preceding Defiance in t^e 
Ephemetiis> piho Differenceiof tbefe Two Logarithms will be 
citys xpeopnrtional Logarithm of.,the Hours, Miputps, and 
^oPUd^'Whkih/ibdug dhtmd injbe Table, and .added jto 
therffoHrjrfdibeJteitjpreoediag Diftance, gives the .appaript 
;Thn« by! the I Meridian at Cutwwieh. This will' be fur- 
cth* !«t|dained and illufaared'by'nn .Example among. ;i£e 
Precepts for finding therLdngtf ndei*t Spa .by^the.Hflp^f 


" • a&ewBaWe o&proportiotai Lftgptithmthis-ftlfrjpy jifc‘ 
.iifej art; facilitating the Cdrtputadqp of-th e rfi-few ftnfi** 
jya|laXjupondh£ Moan!$iDift3PCfifrp»a<U)$t^ feyiMr; LjW*’s 
Rules, as has been fhewn in their Explication atftbfii&Pd 


, i<ifthHl3SW^dnr:riV. vv • • vy i i....-' ■ • 

^y 6bprtiaen any dStaportioa is to be WtKed? and all^he 
W )JRbn«s^BnTlemsarhiSexagofiip»lfi(that ia^AP fay,.Rf8Fi^ s » 
Minutes, and Seconds, Hours, Minutes,j andiS e CPPds, «c. 
rthe Atifyrer is ttadily' found by adding the proportional 
-^Logarithms of .the felcond/and third Terms, {f^uthgr^h 
(be,arithmetical Com [dement of the propprtioualLogaritbm 
!of •the.ftrft Tefm; the SumwHTlbe the proportional Lo- 
■ifcprfthm o£ theifoorth Term required. : If one # tfeejgivpn 
oTprms-is Thwe Dfegrees, orThreeHours, yrhpfe ,pr8B9 r - 
xlfcoal Logarithm is 0, the Refnlt is had by poly ad&fig 
■sTuroNumbers together, as in the Q»fe firft mentioned of 
-tbfipdiog the Time at Greenwich from the reduced Diftance 
:.ihy theHclpoftbefiphemeris. , 

T* 1C 
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If the Two firft Thrifts $h the Proportion ^re ^otatnou 
"Numbers, and the ’ Third a Sexagesimal, add tthe prQp&r- 
1 tlonal Logarithm bf tht Third Term*<p the^common Lb- 
' garithm of the Fifft Term, and> thfe iafitftmmlcafr^CdropTe- 
: meht of the common Logarithm of thqSecoiKf Term, tie 
'Sum will be the propottibiial ‘Loj^rithiiibfftheFourth 
f Term required: • ~ ; * ' .t & ’.'Hr ^ Tf r 

Or, if theTwo Fii^Terms ^Seaogefewn^ and the 

• Third a common Number to the-corad^ Logarithm bf 
" the Third Term, add the proportional -Logarithm ^of:the 
r Firft Term, and the adthinetical: €ompleiifcmPofethe jttb- 

portional Logarithm bf the Second TeArf, rhfe SQM will 
be the coirimon Logarithm of the Nortibbr iequired. ^3 
To multiply a Sexagesimal! by any docfemoa Number, br 
by a Sine, Tangent, &£.ta> the proportional Logarithm-of 
** the Sexagesimal, add the arithmetical Coibplement bf the 
Logarithm of the common Number, or df the logarithmic 
Sine, Tangent, &ci theSu®will be the ^roportkinaLLo- 
garithm of the Produff required. ^ r » •’ ' 

The Divifion of a Sexagesimal will be performed bfadd- 
ing together the proportional Logarithm df Efie Sexage¬ 
simal and the common Logarithm rfthjeDivifcr, the&ttm 
will be the proportional Logarithm of the {^uotfedt re¬ 
quired, - i./' ?. -> ' 

The proportional Logarithms were foundry fnbftrafHng 
: the Logarithm of any Number of Second* from 4.0^342, 
the Logarithm of 10 SoO] the >Nutbber of Second® contained 
or Three Hours. ' * , - . ,M 

i; iX l Shall now Shew, andiliuftwrce 7 by afa Examplesthfe Mbfti- 

* ner in which the M6on’$ Longitude orJLatitudb maybe 
1 readily founcT from :the Ephemeris - by) the Help of' this 
' Table. Take half tfieThcreafe of tha MdiWs Lot^itddb 
1 in Twelve Hours, er the Motion in i Six Hours, > and again 
' take its Half of the Motion in ThreeHoow. * 1 To the pro- 

portional Logarithm of the Moon’s Motion iih Three'Houts, 
’-add the proportional Logarithm of tiiuj^ExeefsofutheTime, 

• reckoned from Noon or Midnight, above Three, Six*-or 
Nine Hours, which ever is the n^xttbtlbwlt/ the $nm 
- - will 
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^ bc tbc proportiooal Logarithm: rot; thfc Degree, Mi¬ 
nute; and Seconds, which added to the Moon’s Longi¬ 
tude at the preceding. Noon or Midnight together with 
ther Motion da Three Honrs, Six Hours, or the Motions 
in Three Hours and Six Hants, taken together, gives 
the Moon’s Longitude at the given Time by even Pro¬ 
portion: Thismuft be correfted on account of the Se* 
cond Differences in the Manner fheWa in treating of the Ar¬ 
ticle of the Moon’s Longitude# 

Example. 

Let it be required to find the Moon’s Longitude and La¬ 
titude July 16th 1767, at r6H. 22 M, 16 S. by the Help 
of the Ephemeris. July 16th at 12 H. the Moon’s Lon¬ 
gitude iso. S. 6®. 40'. 25''. and July 17th at Noon, o. S. 
I3 U . 47'. 48". the Difference 7 0 . 7'. 23". is the Moon’s 
Motion in 12 Hours; its Half, or 3°. 33'. 41"*. is the 
Motion in 6 Hours; and its Half again, or i°. 46'. 51". is 
the Motion in 3 Honrs. The Time reckoned from Mid¬ 
night, is, 4 H. 22'. 1 6'\ from which fubftrafling 3 Hours, 
there remains 1 H. 22 M. 16 S. Now to 0.2265 the 
proportional Logarithm of 1®. 46'. 51"* adding 0.3400, 
the proportional Logarithm of 1 H. 22 M. 16 S. the Sum 
0.5665 is the proportional Logarithm of o°. 48'. 50". 
which, together with i*. 46'. 51". being added to o S. 
6®. 40'. 25". gives o S. 9 0 . 16'. 6". the Moon’s Longi¬ 
tude found by even Proportion: To which add 25". on 
account of -the Second Differences, and the true Longitude 
of the Moon will be o S. 9°. *6'. 31". In like manner, 
to find the Moon’s Latitude at the fame Time, July 16th 
at Midnight, by the Ephemeris, it is 4®. 49'. 36'*. N. and 
July 17th at Noon 5 0 . 3'. 26''. N. Therefore the Motion in 
12 Hours is 13'. 50". and in 3 Hours is 3'. 27". whofe 
proportional Logarithm is 1.7 175, which added to 0.3400, 
the proportional Logarithm of 1 H. 22'. i6"* gives 2.0575, 
the proportional Logarithm of 1'. 34which added to 3'. 
27". gives 5'. 1". but this muft be corrected by adding 
T 2 33". 
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33^, tVft* C<6*eftlt>fl><pf iSgcoqd JDl &gh Beq p t<yrhd»c*i 
prcSfKtftkhal Part coh-«de* r .it.5'. 4 "r 4 f• js&c's: 
wfcicH Sddfed tft 4^^ 36^ gbcte 4£.,SfViio/'.:Ni;tli*J 
Mobn’-S- ■Latitude- curate#! xSee the! Esmipte,. p.rjtj-f-S?, : 
undePtbd Exphr»atiotet)f,die Artfcfc b£«hf M©0tt’» X«a^' 
gh«te atfLaitiiri*«' £!■•--; • <• •' -• 

*; 1%- •. no Jx#* ».*• *<■ - : » .*■ - . 1 .. - *•* 
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Finding the Eongitupe at'SEA*.:.; 


By the Help of .the Ephemeris. 


AH TICLE I. 

Concerning the Instruments and Observations, ’ 

T HE Obferver mutt be fprnifhed with a good Had** 
ley’s Quadrant, and a Watch that can be depended . 
upon for keeping Time within a Minute for fix H<?urs. , 
Blit it will be more convenient if the Inttrument be n^ade 
a Sex,tant y in which Cafe it will meafure 1200. for the Sake 
of obferving the Moon’s pittance from the Sun, for Two 
or Xb f ee Days after the firft and before the laft Quarter. 
T^hq'Inttrument .will be ftill more fit fqr the Purpofe, if it 
be furnifhed with a Screw to move the Index ^gradually in 
maturing die Moon’s Pittance frpm the. SutijOr Star ; an 
additional dark Glafs, lighter tb^n the common ones, to 
take off the Glare of the Moon’s. Light in obferying her - 
Pittance from a fixed Star,, and a fmaff ^elcjcopetmagnir 
lying Three or Foqr Time$ to reader tTie Contact or the** 
Star with the Mogn’s. Limb more difcernible. A magni¬ 
fying Glafs of 1 1 or *T wo Inches* Focu^ will affitt the Ob¬ 
ferver to read off Qbfervation with , greater Eafe and * 
Certaipty f 

The greateft Care mutt be taken In having the Quadrant 
carefully adiufted before the Observation, or, which I 
' * ‘. fliopld 
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Jhould rather advifc, in exat|ining the Error of the Ad* 
juftment, for it is liable to alter, and allowing for k. 
The Method of doing it j$ this; .turn the Index of the 
Quadrant dll the Horizon Of the Sea, or the Moon, or any 
other proper Object appears as One, by the Union of the 
refiefted Image with the Objeft Teen dire&ly; then the 
Number of Minutes by. which o on the Incksc differs from 
o omthe Arch fcrfhe'Errdi; 6f Adjuftment. If o on the Index 
(lands advanced upon the Quadrant before, or to the left 
Hand of o on the Arch, that Number of'Minutes is to be 
fubftrafted from aftQb&ryatfpns; but if it Hands off the 
Arch behind, or t6 h tne right Hadd of o on‘the Arch, it 
muft be added to the Obfervations. But the Sun himfelf 
is incomparably the belt Objeft for this Purpofe: Either 
the Two Suns mayf>e brought jmp f^ne^or* which is a Hill 
better Method, the Suffs Diameter may be meafured twice, 
with the Index placed alternately hefp^o- and behind the 
Beginning of the Divifions: Half the Difference of thefe 
Two Mcafurcs will be the Correftipn of the. Adjuftment, 
which muft be added or fubftrafted from all ObfervatiOn^, * 
as 1 the Diameter meafured with the Index u P on the Arch, 
that is to fay,‘ before or to the left Hand of the Beginning ‘ 
of the, Divifidns is lefs or greater than the Diameter mea : 
fured’with die Index off the Arch,, behind, or to the right ’ 
Hiuid of the Beginning of the Divisions. Thus, fuppofe 1 ° 
had pieafured the Buffs Diameter with the Index upon 1 ! 
the Arch, or to the left Hand of the Beginning of thd 0 r- . 
▼ifions/ to 1 be 30', and the contrary Way to be 33* ;T 
fhbtild coutludethat the*Correftidn pf Adjuftment is if, or 
Half, the Diff^ehcej.'additive to the Obfervations.. lathe 
Prttftioe r bf : this l^tbod Hhe Telefcope muft be iifed, and 
a ^jrfc Sl3ffif innft be applied at the Eye, or at leaft on th$ 
hitfiir Side of the link Speculum, td darken both Suns at * 
once. It wijl alfo be ebrivenient to provide an Umbrella 
of Pafteboard,’ about Six Inches fquate, *Vith a Hok in the 
Middle to receive the Tclefcope, in order to defend the 
E^es from the direft Eight Qf the. Sun ? as well as from the * 
‘ ambieui 
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’amWerttift-ightnefs pftUe Shy, vjri&b would o»herwife^ 
^ecthi* Practice inm»*y ; Cafes *oo/jafcfoi.aa 4 difficult*. , 

. ,i„It will conduce So. .greater ExadkBeffc.t© sake. TMfp .or 
• Throe Meafures of the. Sufc’s ptar%tf«F/i each Way, , Half 
-iflfc T>ifferen<eof fche.fMeans. ea^ijV^i^jviU ibe : t}^ Cor-* 
i jeSioa of,:the Adjuftment, tobe;afjpl|§d^f jfcpfore, Thus,! 
ehareloftefl afliired myfelf of -tha**a& K &!l&Ostity of Gpr- 
.raftioli of.my Quadrant within *#>*»** j 

*:~;:Thfcrs is. another Adjuftment of,-ffte-Qfiadfiant, which 
cisiflPt oommoely regarded fo much 5s .it ought to be> -that 
, jpf fitting the little Speculum parallel to the great one hj 
' the;Screws on the Fore-part of the Inftruntent.; The Man- 
imeof doing .it |s thisi hold the.P.iane of ^ Qrodrant 
-jPtaM to Jtoe Horizon* and- the Index beug V^ght ufar 
to o, jf the Horizon of, j the, Sea teen by Retteilion hrjthe 
■^little: Speculum is higher than the direft Horizon fefp by 
i,lhe. Side of it, upicrpw the neareft Screw a. little, ..a^d 
-#cj»w: up the oppoljt^ ppe tillt^.rijrf@7054 ififlejStadHp- 
-irizons agree. OnjjsaifiORtrsry, t if : thO ; rqfl§Aed Horizon ;is 
vliovterithan the trRe78flei. »)nfcrew th.e ; Scre^ %the(l fropi 
vJo**-and ferew-ufbthP mPiffi «««,h arw} *^Ioe care to leaye 
ethft.Screws bolhdtj^til^yiciicying them «P equally..if 
they are flack.' If this Adjuftment is not above 4'. or j'. 
.<fcrron£pu», it wSllrpoRba neceffary 10 correif .it; and it will 
L probably never err more,, jbo iP^BfWent, meets with 

-dfeme-Aecident, . But far .ther.SafeeoffQwpoR ^ t>e 
-;proper to examine it,.ftous'ticaa . ^ 

e.. ..The Ohierver heh^ iBowfairused of/-the Adjuftment,of 
stos Q^adrantf-ofithe *3»ff CotKa^B.^tit, may proceed 
•jiafely :.to the . neCeffarybOWer-vationS; for ascertaining the 
sithngitude.i The'-faft Obfemtioa to be made, is that pf 
dthe Altitude of ;tha,!^ or-f0@e;hwgh^§tar, if the Horizon 
the fair. enough,i for eotoputing the .apparent-Time at the 
-jghip, and correifiBgjtjh^,-Watch hy which the other Ob- 
cfeitvations are to hfcna}df(, Thefo Altitudes muft not be 
taken nearer to the Meridian than Three or Four Points ; 
jSbut-tbe fletRep' they we taken due Eaft or Weft the better, 
provided the Objefts be not left than 5°. high. The next 
; Obfertjyioq: to be made is that of ^ the pittance of a S^ar 
1 ~ from 
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-frorfi rfie Moori^ enlightened Lkkb, or the f>iriahde «rf 
thc ] neareft Limbs trf~She #un ^and dWoon. TheTwo^otfitr 
re^riifite Obfervatiohs are^the Adfitudes-of the Moon -and 
•Stiuvor of th^Meon *ahd Sun, to d>e <tekfcn by TwAf- 
Vliftanfs ^t the very Infiaot, ofc* at 4he 4tmeft Within* aifdl- 
niite of the T$me *t which 4he principal Obforver gim 
•^Notice of the ebmplethig his Obfcrration of the Diftattcef 
of the Mcfon frop the^nn oi* Star. At the fame 
or at th£ tlttritfft wfthh** ^Quarter of a Minute, and before 
: *he ObfetVirt^ttehipt to read off the Degrees and Minotes 
^frohi their ,*02^^11^, foraebody -Hinfbnote the Moor, Mi-, 
and QnaYt# 1 Part ef fc'Mtntife (Ifthere ie no fecotfd 
? §§imd)^oPAe 1( W^i!ai l iifed in taking the ^un or Starts AW- 
; ittfleTor ebra^ntfcg the Time ; and the Obfer *atfons -rp^ 
’ 3 e I for ’kfeei^Tni rtg -*he Longitude are completed; /' 
vo tTf-the 'Moe^s^ ©Ifronee be taktn from theSun, and the 
^^ntbd not^e^t&r to the Meridian -than Three (Points, -arid 
Altitude fee well taken Withki i g-\ erao". erf the^Oh- 
pl ftfVation vf the ‘Diftance, this Attitude will fern to com- 
^d^the apparent Time, witheut reqniring the Ufeofthe 
^fepkrtlte Dbftrvktion flrlimeftfk>»ed> 'CtCept it be ufad >by 
^way of ‘Cbrifihmfatioh and Check both upon Ofefervadon 
• acndCaletilation^ - ur ' r • ^ w*a: r > . ** .* 

f v Iii kking ; tbeW&#f$ Diftaricfe frorhthe SiHtyMthe Oh- 
1 ^ryernunfl \oti& at the Moon direftly^hrough 1 the? Wflfdifctd 
J Pa^ / of i ttefettte / SpeefdtMn', and obfertre the Son hy Re- 
^ fle&ion, letting dowta One of the dark Glafles -tried hi Jiak- 
Ing his Meridian Altitude. In taking theMoon’s DiAance 
^frem a Star, W muft look at the Star tifcedly, and fte-she 
' Moon by Relk^ion/nfing the dkrk-Otefs -that is lighter 
^han the Reft, an^Ttlefigned for this particular Purpofe. f/ The 
'Plane of the Quadrant mUfttoe always made to-pafe through 
‘ j: ihi ; T\Vo Objefts whole diftance^ito be -ob&md, abd 
muft be put into various PofitirftS according>td the* Situa¬ 
tions ofthe Obfefts, which will 'Ik? rendered 'fentUte'bya 
’ Httfe Experience. 

j In order to attain -the greater Degree df Efc*£b>efe, l it 
-w3l be better to repeat the Observations till at leaft Three 
Diftances and their cerrefpoiidirig Altitudes arc obtained ; 

buc 
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but the more that are taken the better. The Sam of the 
Pittances divided by the Number of them is the mean Dif- 
taace: in like manner the mean Altitudes, and the mean 
Time by the Watch are obtained; which then are to be 
ufed as a fingle Obfervation would be, only they may be 
relied Upon with greater Aflurance. But thefe Obferva- 
tioos mutt be all included within the Space of Half an 
Hour. 

The Manner of finding the Star, whofe Pittance from 
the Moon is fet down in the Ephemeris, has been men¬ 
tioned among the Ufcs of the Pittances contained in the 
Ephemeris. 

Whoever would fee more concerning the neceflary lu- 
ttruments and Qbfer various, may oonlult the Two firft 
Chapters of the Britifli Mariner’s Guide, from which moll 
of the foregoing Inttruftions axe borrowed. 


article ii. 

To compute the apparent Time from the obferved 
Altitude of the Sun or a known Star, and thence 
to find the apparent Time of the Obfervation of 
the Diftance of the Moon from the Sun or a Scar. 

From the obferved Altitude of the Sun’s lower Limb, 
fubftraft the Sum of the Dip and Refrattion, taken out 
of Page 2d and iothof requifite Tables, and to the Re¬ 
mainder add 16'. for the Sug’s Semidiameter (or if you 
have a mind to be more exaft, make ufe of the Sun’s Se- 
midiameter, ftiewn Page 3d of the Month in the Ephe- 
meris) and you have the true Altitude of the Sun’s Centre. 
If the Sun’s upper Limb was obferved, his Semidiameter 
mutt be fubftrafted inftead of being added. If the Alti¬ 
tude of his Centre was taken, it is only neceflary to fiib- 
ftraft the Sum of the Dip and Refraftion. Subflraft the 
true Altitude of the Sun thus found from pp°. and you 
have his true Zenith Pittance. 

U The 
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The Sun’s Declination is to be found from the Ephe> 
meris, Page 2d of the Month; but being there fet down 
for apparent Noon at Greenwich, Proportion mult be 
made to find What it fhould be at the given Time reduced 
to the Meridian of Greenwich. Turn your Longitude 
by Account from London or Greenwich into Time, by 
Table Page 6, 7, and 8, which add to, or fubftraft from, 
the Time at the Ship, eftimated nearly .according as you 
are to the Weft or to tile Eaft of Greenwich : This gives 
the Time at Greenwich. Then fay, as 24 H. is to this 
Time, fo is the? daily Variation of the Sun’s Declination 
in the Ephemeris to. a Number of Minutes, &c. which 
added to, or fubftra&ed from, the Sun’s Declination, at 
the preceding Noon in the Ephemeris, according as hi? 
Declination is increafing or decreafing, gives his true De¬ 
clination required. Note, that the Sun’s Declination may 
be found in the lame Manner for computing his Azimuth, 
to compare with his obferved Azimuth in order to find 
the Variation of the Compafs. The Sun's Declination, 
if of the fame Denomination with the Latitude of the 
Place (viz. both North or both South) muft be fubftra&ed 
from 90°. but if of a contrary Denomination to the La¬ 
titude of the Place (viz. one North and the other South) 
mjift be added to 90*. the Sum or Difference is the Dif- 
tance of the Sun from the Pole of the World which 19 
above .the Horizon. Find alfo the Latitude of the Ship, 
at the Time of taking the Altitude of the Sun, by allow r 
ing for the Ship’s Run from the Latitude determined at the 
neareft Meridian Obfervation before or after : The Comple¬ 
ment to 90°. is the Co-Latitude. 

Now add together the Zenith Diftance, Polar Diftance. 
and Co-Latitude, and take Half the Sum, and the Differenci- 
between the Half Sum and the Zenith Diftance: Then addi ^ 
the §ines of the Half Sum and the faid Difference, toge- - 
ther with the arithmetical Complements of the Sines of the 
Polar Diftance and Co-Latitude, Half the Sum of thefe Four 
Logarithms is the Cofine of Half the horary Angle; which 
therefore doubled gives the horary Angle or true Diftance 
of the Sun from the Meridian. This being turned into 

Time 




Digitized by CjOOQle 



I J 47 3 

Time by Table Page 6, 7, and 8, gives the apparent Time 
if it be Afternoon> but, if it be Forenoon, the Comple¬ 
ment to Twenty-four Hours is 4 the apparent Time reckoned 
from the preceding Noon. Five Places of Logarithms, be- 
fides the Index, will be fufficient for this Computation. . 

The Difference between the apparent Time thus found, 
and the Time (hewn by the Watch at the Inftant of taking 
the Altitude, fhews how much the Watch is too faft or top, 
flow; which Difference being applied as a Correction to 
the Time fhewn by the Watch when th£ Diftance of the 
Moon from the Sun or Star was taken,' being added there¬ 
to, if. the Watch is too flpw, or fubftraCfed therefrom, if' 
the Watch is too faft, gives the apparent Time of the Obr. 
fervation of the Diftance. 

Example, 

Suppofe the apparent Altitude of the Sun’s lower Limb - 
above the Horizon of the Sea fhould be obferved April 4th 
1767 to be 470.13'. the Height of the Eye above the oea' 
being 18 Feet; the Latitude of the Ship at the fame'time* 
corrected for the Run from the preceding Noon, being 16°. 
24'. North, the Longitude to the fame Time by the Ship’s 
Reckoning 430. 37'. Weft of Greenwich, and the Time 
at the Ship eftimated nearly 2 H, 41 Ml It is required 
to find the apparent Time ? 


Obferved Altitude of the Sup’s lower Limb 47 9 . 13', 
. Sum of Dip 4'. and RefraCt. 1fubftraCt 5 


■ 

47 - * 

^ Sun’s Semidiameter, add — 

•— 16 

True Atitude of Sun’s Centre 

— 47 - 24 

Subftraft from —- 

— 90 

True Zenith Diftance of the Sun 

— 42 0 . 36'. 

U 2 

Tim? 
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H. M. 

Tfinw from tfeon effimated nearly -*■*— z 41 

JLoiig.W.df dreWWteh/rfrAcc. 43*3/. a»a 54 zt 

Aj)p. Time at Greenwich nearly -— 5 35 

The Sun’s Declination April 4th at Noon by the Ephe-r 
theris Is C®. 41'. 51". N. and April Jth is tfl. 5' 39*'. N. 
The Difference or daily fncreafe is 21'. 48". Say then, 
as 24 H. is to $ ff. 35. fo « 22'. 48". to 18". which 
added to j<\ 42'ji. . the Son’s Declination in the Ephe- 
meris for the preceding Nooo, gives 5*. 48'. 9^. N. the ' 
fibn r s true Declination at the Time required, or reje&irw 
the Seconds, 5 0 . 48'. N. the Complement to 90°. (becaofe 
the Latitude and Declination are of the fame Denomina¬ 
tion) gives 84°. 1 2'. for She Sun’s true DiAance from the 
(forth or elevated Pole. 

The Latitude of the Ship carried on by Account from the 
preceding Noon is 16*. 24'. N. the Complement of which 
to yo°. is 73®. 36'. the Co-Latitude. 


Zenith D 1 A. of the Snu 
Poiar Dift. of the Sun 
Co-Latitude — — 


42. 36 

84. 12 Ar. Com. Sine 0.00223 
73. 36 Ar. Com. Sine 0.01804 


Sum — — * — 200. 24 

Half Sum v— r- 100. 12 Sine 9.99308 

Half Sum — Zenith Dili. 57. 36 Sine 9.93651 


Sum of 4 Logarithms — 
Half Sum Cofine of — 21°. 4'$. 

Z 


19.93986 

9.96993 


Sufi’s hpf*iry Angle— 41-9 

H. M. S. 

Therefore app. Time z. 48 36. 

Suppofe the Watch at the Sun’s Altitude Ihewed 2 H. 
56'. 48". the Difference is 8'. iz''. by which the Watch is 
too fail for apparent Time. Now if the (loop’s Distance 

from 
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(ten a Star was obferved afterwards at 8 H. %7*. 18 ". by 
the Watch, fubftraft 8'. 12 ". and the apparent Time of 
Obfervatiou of the Diftance is 8 H> ip^ 6 ■ 

To find the apparent Time from the obferved Al¬ 
titude of a known fixed Star. 

The obferved Altitude of the Star above the Horizon of 
die Sea moft be leflened by the Sum of the Dip and Re¬ 
fraction, the Remainder is the true Altitude of the Star, 
and the Complement to 90°. is the Zenith Diftance. The 
Declinations of the principal fixed Stars are contained in 
Table p. 12 and 13, which muft be correfted for the In- 
creafeor Decreafe for any Year after 1767, according to 
the Variation in Ten Years fet down in the laft Column. 
The Declination fubftra&ed from pr added to 90°. as the 
Declination of the Star and the Latitude of the Ship are of 
the fame or contrary Denominations, gives the polar Dif¬ 
tance of the Star. 

The Zenith Diftance and Polar Diftance of the Star and 
Co-Latitude being found, the Diftance of the Star from the 
Meridian is found by the very fame Method or Procefs of 
Logarithms as was before fhewn for finding the Time by 
the Son. Then fubftraft the Diftance of the Star Eaft of 
the Meridian from' its Right Afcenfion (found by Table 
p. 12 and 13, corre&ed for any Number of Years after 
1767, according to the Increafe in Ten Years, fet down in 
5 th Column) or add the Diftance of the Star Weft of 
the MerM'mn to the right Afcenfion of the Star, the 
Difference or Sum is the right Afcenfion of the Mid¬ 
heaven : which torn into Time by Page 6, 7, and 8. From 
this (borrowing 24 Hours if neceffary) fubftraft the,Sun’s 
right Afcenfion in Time at the preceding Noon at Green¬ 
wich (landing in the Ephemeris, tbe Remainder is the ap¬ 
parent Time nearly. To which adding or fubftraCting the 
Longitude of the Ship from Greenwich, turned into Time, 
according as it is to the Weft or to the Eaft of Greenwich, 
you will have the apparent Time nearly by the Meridian 
of Greenwich. Then {ay, as 24 H. is to this Time; fo 
is the daily Variation of the Son’s right Afcenfloa in Time 
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by the Ephemeris, to a Number of Minutes and Seconds { 
Which fubftratted from the apparent Time at the Ship, 
found nearly above, leaves the apparent Time correct - * ‘ 

Example. 

Suppofe the Altitude of the Star Procyon above the 
Horizon of the Sea, fhould be obferved Sept. 7th 1767 in 
Latitude 7 0 . 45'. South, Longitude 300. io\ Eaft of ? 
Greenwich per Account, to be 28°. 16'. the Height of the 
Eye above the Sea being Eighteen Feet, Required the; ap¬ 
parent Time ? 

Obferved Alt. of Procyon 28®. 1 6‘. 

Sum of Dip 4'. and Refra&ion 2'. fubft, 6 

True Alt. of Procyon 1 — • 28. 10 

Complement to 90°. or Zenith Diftance 61. 50 
Declination of Procyon by Page 12th, 5. 49 N, 

Increafed by 90°. is>— — — — 95. 49 

the Diftance of Procyon from the South or elevated Pole. * 
.The Latitude is — — ■— 7, 45 S, 

Therefore Co-Latitude «*--«!— —r £2. 15 ' 

Zenth Diftance 6i\ 50', 

Polar Diftance — 95. 49 Ar. Comp. Sine 0.00224' 

Co-Latitude — 82, 15 Ar. Comp. Sine 0.00398 


Sum — — 239. 54 

f Sum - 119.'57 Sine --- 9 ’ 9377 S 

i Sum — Zen. Dift. 58. 7 Sine — ■ ■ .. ■> - 9.92897 

Sum of Four Logarithms — — 19^87294 

Half Sum, is Coline of - 30. 14I 9.93647 

2 


Doubled is horary Angle or l 

Diftanceof Procyon from the > 60. 29 
Meridian to the Weft V 
Therefore fubftr. from right 1 * 

Afc. of Star Page 12th 

Right Afc. of Mid-heaven 51. 18 

Or 
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H. M. S. 

Or, la Time by Page 6th — 

Subftraft Sun's right Afc. In 
• Time Sept* 7th at Noon by 
the Ephemeris 4 - — 


Apparent Time nearly 16. 22. 5 

Long. 30 0 .18'. Eaft of Green-1 
wich in Time, fiiBflraft J 


Leaves apparent Time at J . 

Greenwich nearly — J I4# 2 °\ 53 

- The Sun’s right Afcenfion in Time, Sept. 7th at Noon 
being 11 H. 3'. 7". and Sept. 8th 11 H.: 6'. 42". the dattjf 
Variation is 3'. 35". Then fay as 24 H. is to 14 H. 21 
M. fo is 3'. 35". to 2* 8". which fubftra&ed from 16 H; 
22*. 5". the apparent Time at the Ship found nearlyabove/ 
leaves 16 H. 19'. 57". the apparent Time eorredh 

Note, If the Longitude of the Ship Eaft of Greenwich 
in Time is greater than the apparent Time at the Ship/ it, 
will be neceflary to borrow 24 Hours, in order to find; 
the apparent Time. at Greenwich ; hut if the Longitude 
Weft of Greenwich in Time, added to the apparent Time 
at the Ship, makes more than 24 Hours, 24 H. muft be 
iubftra&ed from the Sum to have the apparent Time atf 
Greenwich: And in,the firft Cafe the Sim’s right Afcen¬ 
fion in'.Time muft be taken out of the Ephemeris for one v 
Day of .the Month lefs than that reckoned at the Ship ;* 
and in the* other Cafe it muft be taken out for'one Day 
more. The Sun’s right Afcenfion thus found in either 
of thefe Cafes, is&o be fubftrafted from the right Afcen¬ 
fion of the. Mid-heaven, to find the apparent Time nearly,; 
which muft be- corre&ed by the proportional Part of the 
Sun’s daily Variation of right Afcenfion, in like manner as 
has been (hewn before. 


3- 25. 12 
11 . 3- 7 


ARTICLE 
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ARTICLE lit 

To reduce the obferred Diftance of the Moon*s 
Limb from a Star, or from the Sun's limb to 
the true Diftance of the Centres* 

The apparent Tithe of the Observation of the Moon’s 
Diftance from the Stm or a Star being found by the pre¬ 
ceding Article, add to it or fnbftrafi from it the Longitude 
from Greenwich by Account tamed into Time, accord¬ 
ing as the Ship is to the Weft or to the Eaft of Greenwich* 
and you Witt have the apparent Time at Greenwich near¬ 
ly ; with which take out of the Ephemeris, from Page 
8th of the Month, the Moon’s Semidhuneter, horizontal 
Parallax, and its iogiftic Logarithm far 1767, or propor¬ 
tional Logarithm for fobfeqnent Years; aifo the Sun’s Se¬ 
midiameter, from Page 3d of the Month, if the obferved 
XUAance was that of the Moon from the Suit. But die Ar¬ 
ticle*, contained Page-8th of the Month, being fet down 
in die Ephemeris odly for Noon and Midnight, h will he 
neceflary to make Proportion to find them for any inter¬ 
mediate Time. 

Take'the Difference of the Two Semidiametm of the 
Moon, ScC. ftaqding In the Ephemeris. againlt the Noon 
and Midnight, which immediately precede and follow the 
given Time reduced to the Meridian of Greenwich, and 
you have the Variation of the Semidiameter, Sec. in 12 
Hours: Then fay* as 12 H. is to the apparent Time re¬ 
duced to Greenwich, reckoned/rqpl the preceding Noon 
or Midnight, fo is the Variation of the fiemidumeter, drc. 
ia 12 flours, to the proportional Part required; which 
added to the Moon’s Semidiameter,- &c. at the preceding 
lfooa or Midnight, tf it i» incseafing, -or fubftra£fecd from 
it, if it is decreafmg, gives the Moonts Sethidiametsr, £tc. 
at the given Time. -The Moon’s Semidiameter thus found 
is to be augmented according tocher Altitude, as follows, 
to -obtain- the apparent Semidiameter. 

3>’s Alt. 
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J) Alti5°.ib 0 .i^.20 0 .*5 0 .30 0 .35 0 .4o 0 .45 0 .5o 0 .55 0 .(5o 0 .65 0 .7o 0 .75&aboT« 

Inc. D 3". 4", 6 -. 7 ". i\ 9 ". io". 1 13". 14". 15' . 15*. 16". 

Semid. 

to the logiftic Logarithm of the Moon’s horizontal Parallax, 
found from the Ephemeris of the Year i 767, add the coti- 
ftant Logarithm 0.4771, rejefting 1, when it arifes in the 
Place of the Index, and you wilhhave the proportional Lo¬ 
garithm of the horizontal Parallax, which muft always have 
the Cypher o prefixed in the Place of the Index. 

Examp l e. 

Suppofe it was. required to find the Moon’s apparent Se¬ 
midiameter, horizontal Parallax, and proportional Lo¬ 
garithm of the fame, Nov. 5th 1767, at 10.H. 27 M. 
apparent Time in the Longitude 78°. i3 ; . Weft of Green¬ 
wich; The J-ongitude turned into Time is 5 H. 12 M. 
52 S. which added to 10 H. 27 M. (becaufe the Longitude 
is Weft) gives 15 H. 40 M. (to the neareft Minute) for 
the apparent Time at Greenwich, or 3 IL 40 M. after 
Midnight. Now the Moon’s Semidiameter Nov. 5th at 
Midnight, by the Ephemeris, is 16'. 28". and Nov. 6tli 
at Noon* is 16'. 24". therefore the Decreafe in 12 Hours 
is 4". Then iky, as 12 H. is to 3 H. 40 M. fo is 4''. to 
1".,which fubftrafted from 16'. 28". becaufe (Moon’s Se- 
.ipidiameter is decreafmg) leaves 16'. 27". the Moon’s ho¬ 
rizontal Semidiameter at the given Time. In like manner 
the Moon’s horizontal Parallax will be found 60'. 25". 

•— 5". = 60'. 20". and the logiftic Logarithm of the 
fame 9976 -f- 5 — 9975 > becaufe .it is incre&fing. Add 
0.4771, and the Sum, rejefting 1 in the Place of the Index, 
iso.4746, the proportional Logarithm of the Moon’s ho¬ 
rizontal Parallax. Suppofe the Moon’s Altitude to be 52®. 
the Increafe of her Semidiameter,. anfwering to this Altf- 
tude (hewn above,' is 12". which added to her horizontal, 
Semidiameter 16» 27". found above, gives her apparent 
Semidiameter i 6 39". 

Nowaddthe Moon’s apparent Semidiameter, juft found, 
to the obferved Diftance of the Moon’s Limb from a Star, 

& if 
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If it was the Limb neared the Star; but fubflxa$ ih6 
Moon’s apparent Semidiameter from the obferved Diftance* 
if the Limb obferved was that furtheft from the Star, ancf 
you will have the apparent Diftance of the Moon’s Centre 
from the Star. But to the obferved Diftance of the Sun 
and Moon’s neareft Limbs add the Sum of the apparent Se- 
jjaidiameters of the Moon and Sun, and you will have the 
apparent Diftance of their Centres. 

Subftraft the Quantity of the Dip of the Horizon of th£ 
Sea from the obferved Altitude of the Star; and add 16'. 
leflentd by the Dip to the oblerved Altitude of the Sun or 
Moon’s tower Limb; but fubftratt the Sum of the Dip 
and 16'. from the obferved Altitude of the Moon’s upper 
Limb, and you will have the apparent Altitudes of the 
Moonr and Star or Sun.' 

Laftly, with thefe Altitudes, and the apparent Diftance 
of the Moon’s Centre from a Star, or the Sun’s Centr6 
Found before, and the Moon’s horizontal Parallax, or its 
proportional Logarithm, found in Manner fhewn above, 
compute the Corre&ions neceffary to be made on account of 
Refra&ion and Parallax, either by Mr. Lyons* or Mr. Dun- 
thorne’s Tables, being Part of this Work, in the Manner 
explained immediately after the Tables themfelves; which 
being applied, according to thofe Directions, to the ap¬ 
parent Diftance of the Moon’s Centre from a Star, or the 
Sun’s Centre, will give the trite or reduced Diftante of the 
Moon from the Star or Sun. 

ARTICLE IW and laft. 

To find the Longitude from the obferved Diftance 
reduced, by the Help of the Ephemeris. 

Take the Difference of the next lefs and next greater 
Diftances, Handing in the Ephemeris, then the reduced 
Diftance, gives the Variation of Diftance in Three Hours. 

Take the Difference between the reduced Diftance and 
the ntxt preceding Diftance m the Ephemeris, namely, the 

% next* 
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flpxt lefs Diftance when it is increafing, or ne$t greater Dif¬ 
tance if it is decreaftng; this call the Difference of Diftance.' 

• Subftratt the proportional Logarithm of the Variation of' 
Diftance in Three Hours from the proportional Logarithm 
of the Difference of Diftance, gives the proportional Lo¬ 
garithm of the Hour with Minutes and Seconds; which 
added to *the Hour at Greenwich of the next preceding 
Diftance, gives the true Time of the Obfervation of the 
Moon’s Diftance from the Sun or Star by the Meridian of 
Greenwich; the Difference between this and the Time of 
fhe Obfervation at the Ship is the Longitude of the Ship 
from the Meridian of Greenwich in Time ; and is Eaft or 
Weft, as the Time at the Ship is greater or lefs than that 
at Greenwich. This is to be turned into Degrees and Mi¬ 
nutes of Longitude, at the Rate of One Hour to 15 0 . or 
jnore briefly by the Table Page 6, 7, and 8 th. 

Example, 

Suppofe the Moon’s Diftance from Regulus to the Eaft 
of her obferved and reduced Diftance fhould be found Jan* 
13th 1767 at 10 H, ?7 M, 13 S. apparent Time at Sea to 
fee 46°. 32'. 24". Look in the Ephemeris againft Jam 
13th for the next greater and next lefe Diftences than the re¬ 
duced Diftance, and you will find 47*. 20'. 18". at6H. and 
45°. 48'. 52". at 9 Hours by the Mcridiaq of Greenwich ; 
the Difference of thefe is i°. 31'. 26". which is the Va¬ 
riation of Diftance in Three Hours, whofe proportional 
Logarithm is 2942. 

Take alfo the Difference of the reduced Diftance 46% 
32'. 24". and 47 0 . 20'. 18". the next Diftance preceding the 
reduced one (namely the next greater, becaufe the Diftance 
in this Cafe is decreafing) and you will have 47'. 54". for 
the Difference of Diftance, whofe proportional Logarithm 
is 5749 ; from which ftrbftraft 2942 the proportional Lo¬ 
garithm of the Variation of Diftance in Three Hours found 
above, and there wftl remain 2807, the proportional Lo¬ 
garithm of 1 H. 34'. 19". This added to Six Hours, the 
$k>ur $f the next preceding Diftance in the Ephemeris, 
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gives 7 H. 34'. 19". apparent Time by the Meridian of 
Greenwich ; the Difference of which and 10 H. 27'. 13", 
the apparent Time at the Ship, or 2 H. 52'. 54". is the 
longitude of the Ship, reckoned from the Meridian of 
Greenwich in Time, which by the Table, p. 6, 7, and 
$, gives the Longitude 43 0 . 13'. 30". Eaft, becaufe the 
Time at the Ship is greater than that at Greenwich. 

N. B. The Longitude thus found i§ that of the Ship, 
when the Altitude of the Sun or Star was t^ken for regu¬ 
lating the Watch, and not when the Dift^nce of the Moon 
from the Star wa§ obferyed, unlefs the Altitude made ufe 
of for computing the Time was made at or very near the 
Time of the Obfervation of the Diftance. 

. The Longitude is to be carried on tp the following Noon, 
and fo on from Day to Day, by the Ship’s Reckoning in 
the ufual Manner, until it is again afeertained by fubfe- 
guent Obfervations. 

E N D of the Inftruftfons for finding the Longitude 
at Sea by the Help of the Ephemrris. 

Here follow two Examples of the Calculation of the 
Longitude by the Help of the Ephemeris, one 
from the Diftance of the Moon from the Sun, 
and the other from the Diftance of the Moon 
from a Star. 

Example I. 


Suppofe the, following Obfervations fhould be taken at 
Sea, April 4, 1767, 


-April 4, 1767. 

Obferved Dift. of 'Obferved Alt. ofI 

Obferved Alt. of 

Time by the 

San and Moon’s 

Sun’s L. L, from 

Moon’s L.L from 

Witch. 

neareft Limbs. 

t 

Horizon of Sea. 

Horizon of Sea. 

\ m . s . 

• ' " 

0 ' 

0 

/ 

4.47.14 

73-41.53 

22 . JQ 

80. 

*7 

4.50.11 

73-43- 55 

22. 12 

80. 

36 

4-55 •26 

73-47-33 

21. 6 

8l. 

9 t 

MeanofcheTime 

Mean Diftance 

Mean Alt. Son’s 

MeanAlrJMoon’a 



ower Limb. 

- )wer Limb. ' 

4 • S°* 57 

t 

73-44- 27 

22. 3 

80. 

It 
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Snppofe alfo that at 5 h . 4'. 38". by the Watch, a little 
after the foregoing Obfervations, the apparent Altitude 
of the Sun’s lower Limb above the Horizon of the Se^ 
was obferved 19 0 . 13', in order for computing the Time^ 
the Height of the Eye above the Sea being 18 Feet, the 
Latitude being 34 0 .17' N. and the Longitude by Account 
17 >. 46' Weft of Greenwich. 

Computation of the apparent Time by Article IL 

The Sum of the Dip 4', and Refra&ion 3' or be¬ 
ing fubftrafted from the obferved Altitude of the Suq^s 
lower Limb 199,13' leaves 19 0 . 6' to which 1 6 f being added 
for the Sun’s Semidiameter, the true Altitude of the 
Sun’§ Centre is 19 0 . 22', and his zenith Diftance, 70?. 38'* 
The Time of this Altitude by the Watch, is 5 h . 4'. 38'*; 
and fuppqfe the Watch is eftimated tq be 20 Minutes 
too faft for apparent Time, then 2 Q Minutes fub- 
ftrafted leave* 4b. 44'. apparent Time eftimated nearly ; 
to which add ib. 11' for the Longitude by Account Weft 
of Greenwich in Time, and you have 5*. 55' for th* 
Time at Greenwich eftimated nearly. 

Therefore the 1 Sun’s Declination by the Ephemeris is 
5°. 48'N. and the polar Diflance 84°. 12'. The Lati? 
Itude being 34 0 . \y f N. the folaqtpde is 55 0 -^3'- 

« f 

Zenith Diftance of the Sun 70.38 Ar.com. Sine 0,00223 
Polar Diftapce of the Sun 84. 12 Ar.com. Sineo, 0828$ 
Colatitude 55-43 


Sum 210.33 

§ Sum 105. 16 

| Sum-r?en. Dift. 34.3^ 


Sum—4 Logarithms 
§ Sum, Cofine of 35. 15 

2 

f>pn’s horary Angle 70. 30 


Sine 9, 98440 
Sine 9, 75459 


19,82410 

9,91203 


There 
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Therefore apparent Time 4. 42. o 
put Time by Watch was 5. 4,38 

» 

Therefore Watch is too fail 22. 38 

Subftraft from 4*. 50 ra . 57 *. the Mean of the Tim*| 
by Watch at the Obfervations of the Diftance of the 
Moon from the Sun, and there remain* 4 h . 28 m ' 19 s . ap*. 
parent Time. 

jUdn&ion of the obferved Diftance of the Moon 
from the Son according to Article HI. 

• The Mean of the 3 obferved Altitudes of the 5 un’$ 

lower Limb above the Horizon of the Sea is 22°. 3'. to 
which adding 16'—4' or 12'. for the Sun’s Seraicfia- 
meter leffened by the Dip, and the apparent Altitude of 
the Sun’s Centre is 22*. 15'. • 

& The Mean of the 3 obferved Altitudes of the Moon 5 '* 
Ibwer Limb it 8o a . 41', to which 12' being added, the; 
apparent Altitude of the Moon’s Centre is 8o°. 53'. 

: The apparent Time at Greenwich eftimated nearly be-p 
lug 5 h . 55', the Moon’s Semidiameter by the Ephemeris, i$ 
15'. 19", Jfce Moon’S horizontal Parallax 56'. 12", and 
the logiftic Logarithm of the fame 0283, to which add 
0,4771, and the proportional Logarithm 130,5054. To the 
floorfs Semidiametcr 15'. 19", adding 1 & y for her Altitude 
81 Q , the apparent Semidiameter of the Moon is 15 1 35" : 
The Suq’s Semidiameter by Page 3d of the Month is 
therefore the Sum of the apparent Semidiameters of the 
Sun and Moon is 31' 36"; which added to 73 0 . 44'."27''. 
fhe mean of the 3 obferved Diftances of the neareft Limbs 
if the Sun and Moon, gives 74 0 . 16'. 3^ tor the apparent 
Diftance of the Centres. 

* The principal Effeff of Rcfra&ion will be found 
from Tab. I. of Mr. Lyons 176", from which 32'' found 

by Table II. being fubftraftQd, leaves i|4 ,/ m2'.24". for 
’ ' ' * 
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the Effe£fc of Refraction, which added to 74*. 16'. 3" 
gives 74 0 . 18'. 27''. the Diftance cleared of Refra&ion. 
Arches the firft and fecond for Parallax by Mr. Lyon’s 
Rules are 22 f . 5". and 15^. 36"; the Difference 6'. 29". 
fubftrafted from 74 0 . 18'. 27''. (becaufe Arch the firft is 
greateft) leaves 74 0 .11'. 58". the reduced Diftance : 

Table IV. for Parallax in this Cafe gives o. 

By Mr. Dunthorne’s Tables the reduced Diftance will 
be found 74 0 . 11'. 59". 

Determination of the Longitude From the reduced 
Diftance by Article IV, 

• 

The Diftance of the Moon from the Sun, April 4, 1767^ 
ftandtng in the Ephemeris next preceding the reduced 
Diftance 74 0 . 11'. 58" .is 73 0 . 1'. 27'', at 3 h . and the 
Diftance next following it at 6 h . is 74 0 . 28'. 50"; there¬ 
fore the Variation of Diftance in 3 Hours is i°. 27'. 23"; 
whofe proportional Logarithm is 0,3138. The Difference 
Of the reduced Diftance 74 0 . n'. 58''. and the next pre¬ 
ceding Diftance 73 0 i\ 27" is i°. 10'. 31'', whofe pro¬ 
portional Logarithms is 0,4070 : The Difference of thefe twd 
proportional Logarithms is 0,0932, the proportional Loga¬ 
rithm of 2 h . 25'. 14". Add 3 h . ftanding over the next 
preceding Diftance, and 5 h . 25^. 14" is the apparent Time 
at Greenwich; but the apparent Time at the Ship was 
found before 4 h . 28^. 19" : The Difference o h . $6 f . 55" 
converted into Degrees, drr. by Table Page 6, 7, and 8, 
gives 14 0 . 13'. 45 // . the Longitude from Greenwich at 
the Time when the Altitude of the Sun was taken from 
Svhich the Time was computed, and it is Weft becaufc the 
Time at the Ship is leaft. 


EXAMPLE 


Digitized by CjOOQle 



t i6o 3 
Example II. 

Sept 5. 1767* At 4 h . 59m 32*. by Watch, let the ol>- 
fcrved Altitude of the Sun’s lower Limb above the Horizofi 
bf the Sea be io°. 29'. The Height of the Eye above the Sea 
12 Fiet, the Latitude at the fame Time 17 0 . 30 7 S. and 
the Longitude by Adrount 64°; 32 ; . Eaft of Gireenwith. 


Time by Watcb.tObftrved Diftancrj Apparent Altitude Apparent Altitude 
lM>on'* renaottft Moon’s L. L. a fStar above Ho- 
Limb from above Hoiizon of rizoa of Sea* 
Pegafi Sea. 


k- m s 

O / // 

14*50.30 

44 - 53-48 

14 - 5 S -35 

44 - 5°*49 

15.00. O 

44.48. 14 

15 - 5 - 5 ° 

44.44.48 

15.11.15 

44 - 41-37 








Tbe Sam of the Dip 3% and Refrattion 5 or 8 7 fub- 
ftrafted from 10 6 . 2£ 7 . the obferved Altitude of the 
Suri’s lower Limb, leaves to 0 . 21', to which 16 7 being 
added for the Sun’S Semidiameter, the true Altitude of 
the Sun’s Centre is io°. 37', and his ienith Diftance 79 0 . 
23 7 . The Time it Greenwich eftimated nearly being 
O h .4t 7 , the Sun’s Declination by theEphemerisis 6°.49 7 N. 
and hfe Diftance from the South or elevated Pole pd°. 49L 
The Latitude being 17°; 30'. the Colaticude is 72*. 
30'. Hence the apparent Time will be found 5 h . d 7 . 
16 ,; . But the Time by the Watch was 4 h . 59'. 32". 
Therefore the Watch is 6 7 . 44" too (low. Add this to' 
I5 h . 0 7 . 38", the Mean of the Times by the Watch at the 
Obfervations of the Diftances, and the apparent Time of 
thofe Obfervations will be ic h . 7 m , 22 s . 

To 
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To 12°. the mean Altitude of the Moon’s lower 
Limbobferved, add 16'—3'or 13/for the Moon’s Semi- 
diameter leiTened by the Dip, the apparent Altitude 
of the Moon’s Centre will be 13 0 .12'. From 33°. 9'. 
the obferved Altitude of the Star, fubftraft 3 f for the 
Dip, and the apparent Altitude of the Star is 33 0 . 6 f . 
The Longitude Eaft of Greenwich in Time by Account 
4 k . i8 m . 8*. (anfwering to 64°. 32') fubftra&ed from I5 h . 
7'. 22'', leaves io h . 49 m . the apparent Time at Greenwich 
eftimated nearly. Hence the Moon’s Semidiameter, by 
the Eph'emeris, is 16'. 29'', the horizontal Parallax 66'. 
32'', and its logiftic Logarithm 9962, and confequently 
the proportional Logarithm 0,4733. The Increafe of the 
Moon’s Semidiameter for the Altitude 13 0 is 4", whence 
the Moon’s apparent Semidiameter is 16'. 33", which fub- 
ftra&ed from 44 0 . 47'. 51", the Mean of the obferved Dif- 
tances of the Moon’s remote Limb from a Pegafi, leaves 
44*. 31'. 18", the apparent Diftanceof the Moon’s Centre 
from the Star*' 

jFfence the Effeft of RefraCtion will be found by Mr. 
Lyons’ Tables-}-and the apparent Diftance cleared 
of Refraftion 44 0 . 33'. 8''. Arches the firft and fecond for 
Parallaxwill befound 47'. 6" and 13'. 58", and the prin¬ 
cipal Effeft of Parallax or Parallax in Diftance 33'. 8" to 
be fubftratted. The Number correfpondi.ng to this by 
Table 4th for Parallax is 9", and that correfponding to 
58'-*, the Moon’s Parallax in Altitude, is 30", the Dif¬ 
ference 21 "is the fecond Correction of Parallax to be added; 
and 44 0 . 33'. 8" — 33'. 8" 21" — 44 0 . o'. 21" the 

Diftance reduced. The fame comes out by Mr. Dunthorne’s 
Tables 44 0 . o'. 23''. The next preceding Diftance in the 
Ephemeris is 45 0 . 6'. 40" at 9 h , and the next following 
Diftance at I2 h .is 43 0 . 24'. 24"; whence the Difference or 
Variation of Diftance in 3 Hours is i°.42'. 16''- whofe 
proportional Logarithm is 2455 : The Difference of the 
reduced Diftance 44 0 . o'. 22", and the preceding Diftance 
45'*. 6'.40", is 1 °.6'. 18", whofe proportional Loga¬ 
rithm is 4338 : The Difference of thefe Logarithms is 
1883 the proportional Logarithm of i h . 56'. 40". 

Y Add 
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Add 9^, and the apparent Time af JGrreenyich Js j« h . 
56 pi . 40 s . But the apparent Time pf. ti}£ Ship w^s ’,15.^ 
7“. 512*: "iTbe Difference 4 4 . jio'. 42" cpnyertgd ijotp Pe* 
grf^s give? 62°. 40'. 30" for the L^n&yudp frqm Green- 
witjh at the Time when the Altiui.de qf ?$£ Sun yfMjdtfi} 
for computing the Time, and it is £afh qecawfe the Time 
fine Ship is grea^eft. 

I# An Altitude of the Sun.for computing the Timep^gh^ 

have been jaken early in the {doming after the dbfervauopa 
the piQance, yhiplji you Id have had the Advantage pf 
tne Altitude taken in the Afternoon by being nearer thftf 
Time of dip Pittance, fo that there would be Pccafion to 
depend upon rhe going of the Watch for a iefc Interval of 
Time; befides thft, the hongitpde woj$d thereby 
tied cm for $ longer Time, 


FINIS, 
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I N D E X 

OF the Contents of the Nautical Almanac and 
Astronomical Ephemejiis, and of Tables 
reqoifite to be jifed with the fan?e. 


* p Hp Ephemeris, 
1 Explanation and 


JL Explanation and Ufe of the Articles con 
tained i^ the Ephemeris, — 

Tables peqpifite to be v»fed with the Ephemeris, 

A Table of the Refra&ion of the heavenly Bodies 

in Altitude, --- 

A Table of the Moon's Parallax in Altitude, 

A. Table 19 turn Degrees and Minutes into Time, 

and the contrary, - - - — 

A Table of the Longitude and Latitude of the 
fvri^qipai zodiacal Stars propertotake the Moon's 
Pittance from for finding the Longitude at Sea, 
Table to find the Aberration of a zodiacal Star 
in Longitude, - 

Table for chufing proper Stars for obferving the 
Moon’s Diftapce from, —-— -*• 

A particular Table of Limits for et Aquilae, 

A Tajble for finding the Corre&ion of the Moon’s 
Longitude or Latitude, obtained by Proportion 
from the Places calculated for Moon or Midnight, 
A Catalogue of the right Afcenfions and Declina¬ 
tions of the principal fixed Stars of the firft and 
feconcl Magnitude, adapted to the Year 1767, 
with th$ir Variations in Ten Years, 

A Table of Multipliers of the Difference between 
. the Moan’s Longitude computed, and that in* 
ferred from Obfervation, to find the Error of the 
Ship’s Account in Longitude, — 

A Table qif.the Depreflibn or the Dip of the Ho¬ 
rizon of the Sea, -- 

Right Afcenfions and Declinations of fome of the 
principal fixed Stars, deduced from Dr. Brad* 
ley’s Observations, — — 

Longitudes and Latitudes of Ditto, — 

New Tables and Rules for corre&ingthe apparent 
Diftance of the Moon from the Sun or a fixed 
Star on account of Refra&ion and Parallax, by 
Mr. Lyons. 

Two Folio Sheets, containing Tables i, 2, 3, & 4. 


Page. 
I “*44 ' 
} 145-167 


1 3 » 4 . & 4 

} 6 * 7» &8 


• iz & 13 


17 ti 18 
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I N a E x; 

Pagtf. 

Ufe of the preceding Tables, with Examples, 19-^27 
Supplemental Tables, by Mr. Lyons, , — 29—39 

Explication and Ufe of the Supplemental Tables, 40—43 
Inveiligation of the preceding Tables and Rules } 
for finding the EfFett of RefraCtion and Parallax > 44—47 
upon the Moon's Diftance from a Star, y 

An Example of theUfe of Mr. Lyons Table IV. 1 o 
for Parallax applied to another Occ&fion, j * 
Problem—-Having given theHypothenufeaqd One^ 

Leg of a right-angled fpherical Triangle, to find / g 
the Angle oppofite to this Leg, fuppofing the r ^ 
Triangle to be fmall,communicated by Mr. Lyons J 
Correction to be applied to the EffeCl of Refraction 7 

and Parallax on account of the Barometer and L 49 k jo 

Thermometer, - - — J 

A new Method of computing the. EffeCt of Refrac-*\ 
tion and Parallax upon the Moon’* Diftance from ( - V 

the Sun or a fixed Star, with the Inveiligation of f ^ ^ 

the fame, by Mr* Du mho rue, f—— J 

A Table of proportional Logarithms, — 40 Pages 

Explication and Ufe of the Tables rcquifite tobe~ 

ufed with the Agronomical and Nautical Ephe- f 129—135 


the Table of P«>por-j Jj6-|4o 


141—145 


* 45—>5 * 


Explanation and'Ufe of 
tional Logarithms, 

InftruCtions for finding the Longitude at Sea by 
the Help of the Ephemeris. 

Article I. Concerning the Inftruments and Obfer- 
vatipns, — «■ — ■ . 

Article II. To compute the apparent Time from 
the obferved Altitude of the Sun or a known 
Star, and thence to find the apparent Time of 
the bbfervation of the Diftance of the Moon 
from the Sun or a Star, 

Article III. To reduce the obferved Difiance 
the Moon’s Limb from a Star or from the Sun 1 
Limb to the true Difiance of the Centres, _ 

Article IV. and laft. To find the Longitude from 5 
the obferved Difiance reduced, by the Help off 154* 
the Ephemeris, — ■ — — J 

T wo Examples of the Calculation of the Longitude. 

Example I. From a fuppofed Difiance of the Moon ) ✓ 

from the Sun, ' - —. J 256—159 

Example li. From a fuppofed Diftance of the ) , , 

Moon from a fixed Star, —— J - 0 l ° z 

E N D of the Table of Contents. 
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A D D I T I ON 

TO 

Mr. Dun thorne’s Solution of the Problem for 
finding the Effect of Refradtion and Parallax. 


Communicated by Mr. DUN THORNE. 


I F we have the diftance of the Moon from the Spn, iriftead 
of a ftar (and great exadnefe be required) his parallax in 
altitude, taken from the following table, muft be fubftraded 
from his refradion, and only the difference ufed in the room 
of the refradion of a liar. 

A TABLE of the Sun’s Parallax in Altitude. . 


Altitude 

Paral- 

Altitude 

Paral- 

Altitude 

Paral- 

of the Sun. 

lax. , 

of the Sun. 

lax. 

of tbe Sun. 

lax. 

o 

// 

0 

// 

0 

// 

o 

9 

30 

8 

' 60 

4 

5 

9 

35 

7 

*5 

.4 

IO 

9 

40 

7 

70 

3 

*5 

9 

45 

6 

75 

2 

20 

8 

5 ° 

6 

80 

2 

*5 

8 

55 

5 

85 

1 

3° 

8 

60 

4 

90 

0 
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ERRATA of the Tables requifite to be ufed 
with the Astronomical and Nautical 
Ephemeris. 


Page 17. Mr. Lyon’s firit Table for refra&ion. 

N° anfwering to 5 and 5 for 0069 read 0169 
9 and 21 for 1975: read 1795 
7 and 23 for 2711 read 2811 
5 and 25 for 4106 read 4206 
27 and 44 for 0927 read 0947 
19 and 69 for 2542 read 2592 
25 and 7$ for 1864 read 1884 
Page 22. line 13 and 15. for 9214 read 7764 
Page 23. line 4. for 30 4- 1 5 read 50 4- 2 5 
Page 24. line 12. for prop. log. of 15'. 32" 0.0653 read prop, 
log. of 15'. 29" 1.0653 

Mr. Dunthornes Tables. 

Page 58. againft 29 0 under 53' for 303,5 read 305,5 
Page 63. in title (hor. par. D) over the lall column, for 6i / 
read 62' 


In the Table of proportional logarithms. 

Log. of 29. 13 for 7996 read 7896 
29. 14 for 7994 read 7894 

56. 28 for 5735 read 5035 

57. 30 for 4656 read 4956 

Page 157. line 24 and 25. the two ar. com. fine are each put 
one line too high. 
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